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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 acidan 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.

Tiirk Osteoporoz Dergisi, Emerging Sources Citation Index (ESCI), DOAJ,
EBSCO Database, Gale/Cengage Learning, CINAHL, Index Copernicus,
Embase, Scopus, Proquest, J-Gate Academic Keys, TUBITAK/ULAKBIM,
Hinari, Oare, Ardi, Goali, Tiirk Medline Ulusal Atif indeksi ve CABI
tarafindan indekslenmektedir.

Acik Erisim Politikasi

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

Acik Erisim, “[hakem degerlendirmesinden gecmis bilimsel literattirlin], 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
tUrld yasal amag icin kullanilabilir olmasi”dir. Cogaltma ve dagitim Uzerindeki
tek kisitlama yetkisi ve bu alandaki tek telif hakki roli; kendi calismalarinin
bitlnlugu tzerinde kontrol sahibi olabilmeleri, gerektigi gibi taninmalarinin ve
alintilanmalarinin saglanmasi icin, yazarlara verilmelidir.

Abone islemleri
Turk Osteoporoz Dergisi, tlkemizde gérev yapan fiziksel tip ve rehabilitasyon
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uzmanlarina, akademisyenlerine ve osteoporoz’a ilgi duyan diger tim tip
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 Bakirkdy-istanbul, Turkiye
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
gorustdur 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, Turkiye
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, Index Copernicus, Proquest, J-Gate Academic Keys, TUBITAK/
ULAKBIM, Hinari, Oare, Ardi, Goali, Turkish Medline-National Citation
Index and CABI.

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: Atakdéy 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. Kism O/121 Bloklar 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

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 Giirani 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




ur
Osteoporoz

Dergis|

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
Tim yazismalar dergi editorliglinin asadida bulunan posta veya e-posta adresine yapilabilir.

Adres:

Tiirkiye Osteoporoz Dernegi

Atakdy 4. Kisim 0-121 Bloklari, K: 3, D: 6 Bakirkdy-istanbul, Tiirkiye
Tel.: +90 212 560 40 69 - +90 232 412 39 51 Faks: +90 212 560 40 79
E-posta: yesim kirazli@ege.edu.tr
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Editorden / Editorial

Sevgili Meslektaslarimiz,

Ulkemizi ve Diinyay! etkisi altina alan Koronavirlis hastali§i 2019 nedeniyle tim saglik personelinin (stiin sorumluluk
bilinci ve blylk ozveriyle calistigi bu cok zor ginlerin en kisa stirede bitmesini génilden diliyoruz. Pandemi strecinde de
meslektaslarimizin akademik faaliyetlere yonelik cabalari devam ederek, dergimize basim icin yayin akisi stirmustar. Turkiye
Osteoporoz Dernedi Yonetim Kurulu Gyeleri tarafindan konuyla ilgili son goérislerin paylasildigi “Osteosarkopeni: Klinik
Perspektif” isimli bir derleme hazirlanmis ve bu sayida basimina karar verilmistir.

Bu salgin nedeniyle yapilmasi planlanan bircok bilimsel kongre iptal edilmistir ve Nisan ayinda Barselona- ispanya’da yapilacak
olan Osteoporoz, Osteoartrit ve Kas iskelet Sistemi Hastaliklari Diinya Kongresi (WCO-IOF-ESCEQ) &nce 20-23 AJustos
2020 tarihine ertelenmis, daha sonra da pandemi kosullarinin devam etmesi nedeniyle osteoporoz, osteoartrit ve sarkopeni
alaninda diinyanin en biyik kongresi olan bu toplantinin ayni tarihlerde sanal kongre olarak diizenlenmesine karar verilmistir.
Kongre bilimsel kurulu bu ilk sanal WCO-IOF-ESCEO kongresine simdiden 5166 delegenin kaydoldugunu bildirmis ve bu
nedenle ana sponsorlara tesekkilr etmistir. Bu kongre kapsaminda daha &nceki yillarda oldugu gibi; Tirkiye Osteoporoz
Dernedi Yonetim Kurulu Uyeleri tarafindan bir sempozyum dizenlenmis olup, bu yil tema olarak “Non-pharmacological
Approaches in the Management of Osteoporosis” konusu belirlenmistir. Ayrica kongrede organize edilen sanal “Ulusal
Dernekler Kéyl” kapsaminda yine daha 6nceki yillarda oldugu gibi, dernegimiz son bir yil icinde gerceklestirdigi aktiviteleri
iceren “Osteotrain” calismasi ile yer alacaktir.

Turkiye Osteoporoz Dernegi ev sahipliginde ve International Osteoporosis Foundation bilimsel destedi ile gerceklestirilecek
olan 7. Ulusal Osteoporoz Kongresi OSTEQ2020’nin 08-11 Ekim 2020 tarihlerinde Sheraton Otel Cesme, izmir'de yapilmasi
planlanmistir. Kongre ile ilgili tim hazirliklar kongre diizenleme kurulunca tamamlanmistir. Ancak pandemi ile ilgili gelismeler
yakindan takip edilmekte olup, kongre ile ilgili olabilecek degisiklikler sizlerle aninda paylasilacaktir.

Ayrica dernegimizin bilgi glincellemeye yonelik “Osteoakademi” egitim etkinlikleri dlizenlenme asamasindadir.

Siz degerli meslektaslarimiza bu zor pandemi ginlerinde kolayliklar diler; gizel glinlerde gérismek arzusuyla, sevgi ve
saygilarimi sunarim.

Editor
Prof. Dr. Yesim Kirazh
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Osteosarkopeni: Klinik Perspektif

Osteosarcopenia. Clinical Perspective

@ Yesim Gokce Kutsal, ® Oya Ozdemir, ® Merih Saridogan*, ® Zafer Giinendi**, ® Ayse Kiiciikdeveci***,
® Yesim Kirazli****, @ Jale Meray**

Hacettepe Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Ankara, Turkiye

*[stanbul Universitesi-Cerrahpasa, Cerrahpasa Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Istanbul, Tiirkiye
**Gazi Universitesi Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Ankara, Turkiye

***Ankara Universitesi Tip Fakultesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Ankara, Tirkiye

***xEge Universitesi Tip Fakdiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Ankara, Tiirkiye

Osteosarkopeni yaslanma ile iliskili iki kronik kas iskelet sistemi sorunu olan osteoporoz ve sarkopeninin birlikteligini tanimlayan bir geriatrik
sendromdur. Bu sendrom dismelere ve kiriklara, morbidite, mortalite ve yeti yitiminde artisa ve yasam kalitesinde azalmaya yol acabilir.
Osteosarkopenin etiyopatogenezi multifaktoriyeldir; mekanik, biyokimyasal, genetik ve yasam tarzi ile iliskili faktorler ortaya ¢ikmasinda 6nemli
rollere sahiptir. Prevalansi %5 ile %37 arasinda bildirilmistir. Prevalanstaki bu degiskenlik, muhtemelen calisma popdlasyonlarindaki heterojeniteye
veya farkli tani kriterlerin kullanilmasina baglidir. Osteosarkopeni tanisi detayli klinik degerlendirme (6rnegin; tarama ve risk hesaplama araclari,
kavrama kuvveti 6lcim, fiziksel performans testleri), laboratuvar testleri ve gorlintileme yéntemleri ile konulabilir. Osteoporoz tanisina yonelik
olarak kemik mineral yogunlugunu élgmek igin en sik kullanilan dual enerjili X-isini absorbsiyometri yontemidir. Sarkopenide meydana gelen
iskelet kas kitlesindeki kaybr saptamak amaciyla kullanilan gériintiileme teknikleri ise dual enerjili X-isini absorbsiyometri, bilgisayarli tomografi,
ultrasonografi ve manyetik rezonans gériintiilemedir. Osteosarkopeninin tedavi secenekleri arasinda egzersiz, besin takviyeleri (protein, D
vitamini, kalsiyum ve kreatin), yasam tarzi dedisiklikleri ve farmakolojik tedaviler yer almaktadir. Osteosarkopeni gelisiminin altinda yatan
mekanizmalar daha iyi anlasildikga hem kasi hem de kemigi hedef alan terapotik ajanlarin gelistiriimesi, yeni bir arastirma alani haline gelmistir.
Bu derlemede, konuyla ilgili gtincel literatiir 1s1ginda, osteosarkopenin epidemiyolojisi, patogenezi, tani ve tedavisi 6zetlenmistir.

Anahtar kelimeler: Osteoporoz, sarkopeni, kemik mineral yogunlugu, kas kuvveti, fiziksel performans, yasl

Abstract

Osteosarcopenia is a geriatric syndrome characterised by the co-existence of osteoporosis and sarcopenia, two chronic musculoskeletal
conditions associated with ageing. This syndrome may lead to falls and fractures, increased morbidity, mortality and disability, and reduced
quality of life. The etiopathogenesis of osteosarcopenia is multifactorial; mechanical, biochemical, genetic and lifestyle factors all play
important roles. Its prevalence has been reported between 5% and 37%. The varied prevalence is likely due to the heterogeneous populations
or non-unified diagnostic criteria for this syndrome. Osteosarcopenia can be diagnosed by detailed clinical assessment (e.g. screening and
risk calculation tools, grip strength, physical performance tests), laboratory tests and imaging methods. Dual-energy X-ray absorptiometry
is the most common method used in measuring bone mineral density for the diagnosis of osteoporosis. The imaging techniques used to
detect loss of skeletal muscle mass in sarcopenia are dual-energy X-ray absorptiometry, computed tomography, ultrasonography and magnetic
resonance imaging. Treatment options for osteosarcopenia include exercise, nutritional supplements (protein, vitamin D, calcium and creatine),
life style modifications and pharmacological therapy. With increasing understanding of the underlying mechanisms of osteosarcopenia, the
development of therapeutic agents targeting both muscle and bone has become a new area of investigation. This review summarises the
epidemiology, pathophysiology, diagnosis and treatment of osteosarcopenia in the light of the relevant literature.

Keywords: Osteoporosis, sarcopenia, bone mineral density, muscle strength, physical performance, ageing

Yazisma Adresi/Address for Correspondence: Dr. Oya Ozdemir, Hacettepe Universitesi Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Ankara, Ttirkiye
Tel.: +90 312 305 15 75 E-posta: oyaunalozdemir@yahoo.com ORCID ID: orcid.org/0000-0003-3085-2354
Gelis Tarihi/Received: 12.07.2020 Kabul Tarihi/Accepted: 13.07.2020

©Telif Hakki 2020 Turkiye Osteoporoz Dernegi /Tiirk Osteoporoz Dergisi, Galenos Yayinevi tarafindan yayinlanmistir.


https://orcid.org/0000-0003-3853-6452
https://orcid.org/0000-0003-3085-2354
https://orcid.org/0000-0002-5414-9164
https://orcid.org/0000-0003-0696-5834
https://orcid.org/0000-0001-7255-7535
https://orcid.org/0000-0002-9059-3211
https://orcid.org/0000-0002-6960-4676

48 Kutsal ve ark.

Osteosarkopeni: Klinik Perspektif

Turk J Osteoporos
2020,26:47-57

Giris

ileri yastaki kisilerde herhangi bir hastalik grubuna girmeyen
klinik durumlar “geriatrik sendromlar” olarak adlandirimakta
olup, bu tablolar coklu faktorlerin etkilesimleri ile ortaya
cikmakta, karmasik ve cesitli risk faktorlerinin sinerjistik etkileri
ile gelismektedir (1). Geriatrik sendromlar arasinda yer alan
“kirlganlik” bireyi kiclk stres faktorleriyle karsilastiginda riske
sokan, yeti kayiplarina, morbiditeye, hospitalizasyona ve hatta
mortaliteye neden olabilen bir durumdur. En yaygin belirti ve
bulgular; istemsiz kilo kaybi, kas glgstzligu, yorgunluk, yavas
ylrtime hizi ve progresif fonksiyonel kayiplardir (2). Kirilganlik ile
birlikte en sik gdrilen sorunlar osteoporoz ve sarkopenidir.

Tanim

Osteoporoz  dlsuk kemik kitlesi ve kemik dokusunun
mikromimarisinin bozulmasina bagl olarak kemik kirilganliginin
ve kirik olasiliginin artmasi ile sonuglanan progresif bir metabolik
kemik hastaligidir (3). Sarkopeni ise kas kitlesi ve kuvvetinin
progresif olarak azalmasina bagli jeneralize fonksiyon kaybi,
kirllganlik, dtdsmeler ve mortalite nedeni olabilen iskelet kasi
bozuklugudur (4). Sarkopeninin patofizyolojisinde nérojenik,
muskulojenik,  sinaptojenik  ve  vaskilojenik  sistemlerin
dejenerasyonu, mitokondriyal disfonksiyon, metabolik faktorler
ve enflamatuvar mekanizmalar oldugu gorilmektedir (5). Hayatin
6. dekadindan itibaren her yil kemik mineral yogunlugu (KMY)
%1-1,5, kas kitlesi ise %1 kadar azalmaktadir, bu da osteoporoz
ve sarkopeni gibi hastaliklarin riskini 2 kat artirmaktadir (6).
Osteosarkopeni, yaslanma ile iliskili iki kronik kas iskelet
sistemi hastaligi olan osteoporoz ve sarkopeninin birlikteligini
tanimlayan bir sendromdur. Her iki durumda hem &rtlsen risk
faktorlerini ve patogenezi paylasir, hem de morbidite, mortalite
agisindan on plana gikan ve énemli sosyoekonomik maliyetleri
olan sorunlardir (Sekil 1).
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Sekil 1. Osteosarkopenin birey tizerindeki olumsuz etkileri

Sosyal Izolasyon
Disme Korkusu
Fiziksel Bagimhhk
Malnltrisyon
Kotl Yasam Kalitesi

N

Etiyolojisi ¢ok faktorlidur, mekanik, biyokimyasal, genetik ve
yasam tarzi faktorleri kemik-kas Unitesinin insasina katkida
bulunur (7-9). Kas, kemik Uzerine mekanik yiklenme yaparak
fonksiyonelligi saglamaktadir. Mekanik etki disinda, endokrin
ve parakrin sinyaller yoluyla da bu iki doku birbirleriyle
iletisim kurarak gelisme, ylklenme ve yaralanmaya yanitta
da koordinasyon saglamaktadir. Dolayisiyla ileri yasin ¢nemli
iki kas iskelet sistemi sorunu olan osteoporoz ve sarkopeninin
gelisiminde ortak birtakim yolaklarin sorumlu olabilecegi ve
birlikte gortlme olasiliklarini artirabilecedi ifade edilmektedir
(10). Yash eriskinlerin fiziksel fonksiyonlari agisindan yapilan
degerlendirmeler, sadece osteoporoz veya sadece sarkopenisi
olan Kkisilerle karsilastirildiginda, osteosarkopeni tanisi almis
olgularin fiziksel islev bozukluklarinin digerlerine gére daha 6n
planda oldugunu gostermektedir (11). Dolayisiyla, yaslanan
populasyonlarda osteosarkopeni gelecekte giderek daha da
6nem kazanacak olan bir halk saghgi sorunudur.

Epidemiyoloji

Osteosarkopeni tanisi icin bir goris birligi olmamasi nedeni ile
prevalansi ¢cok degiskendir. Toplum icerisinde yasayan 65 yas
Ustl bireylerde prevalansi %5-37 olarak bildirilmistir (6). Sikligi
yasla birlikte artar; prevalansi 60-70 yaslarindaki bireylerde %5-
13 iken 80 yas Ustinde %11-50 bulunmustur (7). Kadinlarda
erkeklere kiyasla daha sk gortlmektedir. Osteosarkopeni
prevalansi erkeklerde 60-64 vyas arasinda %14,3, 75 yas
Ustinde ise %59,4 iken kadinlarda ise 60-64 yas arasinda
%20,3, 75 yas Ustinde %48,3 olarak tespit edilmistir (12).
Yapilan c¢alismalarda osteoporozun sarkopeni riskini artirdidi
veya sarkopeninin osteoporoz riskini artirdi§i gosterilmistir
(6). Bes ylz doksan postmenopozal kadinin dahil edildigi bir
calismada; sarkopenisi olanlarda olmayanlara gore 12,9 kat
fazla osteoporoz saptanmistir (13). Baska bir calismada ise “olasi
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veya kesin sarkopenisi” olanlarin olmayanlara kiyasla daha dustk
KMY degerlerine sahip oldugu belirlenmistir (14). Kirk &ykusu
olan 680 yaslida osteosarkopeni prevalansi %37 olarak bildirilmis
ve bu hastalarda daha sik komorbidite, azalmis mobilite ve
depresyon oldugu ortaya konmus, ayni zamanda mortalitede de
anlamli artisa neden oldugu gosterilmistir (15). Kalca kingr olan
yashlarda bir yillik mortalite hizi %15,1 olarak bildirilmis, bu oran
sadece osteoporozu olanlara (%5,1) ya da sarkopenisi olanlara
(%10,3) gore daha yiksek bulunmustur (16). Altmis bes yas
lUzeri 316 bireyin dahil edildigi bir baska calismada; erkeklerde
%10,4, kadinlarda %15,1 oraninda osteosarkopeni saptanmis,
osteosarkopenisi olanlarda kirilganlik oraninin da tek basina
osteoporotik veya sarkopenik olanlara kiyasla daha yiksek
oldugu belirlenmistir (17).

Patogenez

Yaslanma ile birlikte kas dokusundaki protein ve iskelet
sistemindeki  kemik  yapim-ylkim  dengesi  bozulmakta,
bu bozulma inaktivite, travma gibi durumlarda daha da
artmaktadir. Bu dengesizlik belli bir esige gelince KMY’de, kas
kltlesinde, kuvvetinde ve kas iskelet sistemi fonksiyonunda
sinerjistik  bir kayip gerceklesmekte ve osteosarkopeni
gelismektedir. Osteosarkopeni, kas ve kemik hiicrelerinin kokeni
olan mezenkimal kok hicrelerin yaslanmasi ile farklilasma ve

cogalma yeteneginde azalmanin sonucudur. Kas ve kemik
birbiriyle etkilesim icinde olan dokulardir. Bu etkilesimi etkileyen
mekanik, biyokimyasal, genetik ve yasam stili ile iliskili faktorler,
komorbiditeler ve bunlarin tedavisinde kullanilan cesitli ilaglar
osteosarkopeninin patogenezinde rol oynamaktadir (Sekil 2)
(7,9).

Hareket gerceklesirken kaslar kemiklere mekanik olarak yik
uygular. Kas kdtlesi arttikca kasin periosta uyguladigi gerim de
artacak ve bu da kemik yapimini uyaracaktir. Fiziksel aktivite
hem kas, hem de kemik kitlesini artirabilmektedir. Yaslilikta
fiziksel aktivitenin azalmasiyla kas ve kemik arasindaki mekanik
etkilesimin azalmasi osteosarkopeni gelisimini tetiklemektedir
(18).

Kas ve kemik, miyokin ve osteokin adi verilen bazi faktorler
Uretmektedir.  Bu faktorler kaskemik etkilesiminde rol
oynamaktadir. Kas kontraksiyonu ile stimdle olan miyokinler
kemik yapim ve yikimina karismaktadir. Miyositler tarafindan
Uretilen instlin benzeri blylime faktori-1 (iBF-1), fibroblast
blylme faktori-2 (FGF-2) hem kas hem de kemikler icin anabolik
faktorlerdir. Baska bir miyokin olan interlokin-6 (IL-6) ise kemik
yikimini tetiklemektedir. Benzer sekilde, kemik iligindeki stromal
hicreler tarafindan Uretilen osteokinler de kas hucrelerini
etkileyebilmektedir (19). Yaslanma ile kas ve kemik iligine yag
infiltrasyonu artmakta ve salinan yag asitleri ve adipokinler
tarafindan bu etkilesim  bozulmaktadir.  Osteosarkopenik

Vitamin D Metabolik Kortikosteroid Genetik
Eksikligi Disfonksiyon Kullanimi Faktorler
Yaslanma Enflamasyon inaktivite Komorbiditeler Yag Enfiltrasyonu

| J
I I

Miyostatin

Ostecglisin
FGF2

Enflamatuar Sitokinler
&tas : onu [ A J Kemik Kitlesi
(o) Osteosarkopeni | (Osteopeni)

1GF-2

Skicrostin
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1 Mortalite
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Sekil 2. Osteosarkopeni patofizyolojisi

FGF-2: Fibroblast blyiime faktdri-2, IBF-1: Instilin benzeri biyime faktérd-1, VEGF: Vaskdler endotelial biyime faktéri
(Kirk B, Al Saedi A, Duque G. Osteosarcopenia: A case of geroscience. Aging Med (Milton) 2019;2:147-56'dan uyarlanmistir.)
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kisilerde dolasimda IL-6, adiponektin, leptin gibi adipokinler
yiksek konsantrasyonlarda tespit edilmistir (20). Bunlarin
disinda biyime hormonu (BH), gonodal cinsiyet hormonlari,
D vitamini gibi endokrin faktérler de yasla birlikte azalmakta ve
osteosarkopeni gelisiminde rol oynamaktadir.

Bazi genetik polimorfizmler de osteosarkopeni patogenezinde
rol oynamaktadir. Kas ve kemik hicreleri mezenkimal kok
hicrelerinden koken aldigi icin benzer genetik faktorlerden
etkilenmesi dogaldir. Androjen ve &strojen reseptér, IBF-1,
vitamin D reseptdr, miyostatin, o-aktinin-3 genleri bunlardan
bazilaridir. Osteoporoz ve sarkopeninin kalitilabilirligi %60-70
oranlarindadir (21).

Hipertiroidizm, hiperparatiroidizm, diyabet, hiperlipidemi gibi
durumlarin osteosarkopeni ile iliskileri gosterilmistir. Diyabette
olusan ileri glikasyon son Urlnleri kemik yapimini ve miyoblast
profilerasyonunu azaltmakta ve apoptozisi indiklemektedir (9).
Glukokortikoid tedavisi ise kemik yeniden sekillenme dongusini
azaltmakta, ayni zamanda kas protein sentezini de bozmaktadir
(22).

Yaslanma ile fiziksel aktivitenin azalmasi disinda, kas kuvvetinde
onemli olan protein ve D vitaminin diyetle aliminin azalmasi
ve D vitaminin deriden sentezinin azalmasi da osteosarkopeni
gelisimine katkida bulunmaktadir. Protein aliminin azalmasi ile
distk kas ve kemik kitlesi arasinda iliski bildirilmektedir (23).
GoOzlemsel calismalar D vitamini ve kas-kemik saghdi arasinda
etkilesim olabilecegini dlstnddrmektedir (24). Bu konuda
yapilan bir hayvan calismasinda miyositlerdeki vitamin D reseptdr

eksikligi ile kas kuvvet ve fonksiyonunda azalma arasinda
iliski oldugu gosterilmistir (25). D vitamini dustkligi ve kas
kuvvetinin azalmasi diisme riskini de artirmakta ve diismeler de
kas ve kemigdi olumsuz etkilemektedir. Ayrica sigara ve alkol gibi
aliskanliklar da osteoporoz gelisimi icin risk faktorleridir.

Klinik Olgme ve Degerlendirme

Osteosarkopeninin  klinik degderlendirmesi hem osteoporoz
hem de sarkopeni degerlendirmesinin es zamanli yapiimasini
gerektirir.  Bu baglamda osteosarkopenin  degerlendirme
ve tanisi, detayli 6ykd (tibbi ve sosyal oOyki, disme ve kirik
oykisu, ilag kullanimi), risk faktorlerinin belirlenmesi, fiziksel
degerlendirme, goriintiileme yéntemleri ve laboratuvar testlerini
icermektedir (6). Osteosarkopeni icin baslica risk faktorleri;
yaslanma, fiziksel inaktivite, beslenmeyle ilgili faktorler (dustk
protein alimi, D vitamini eksikligi, asiri alkol alimi, obezite,
kaseksi, malabsorpsiyon), komorbid durumlar (Tip 2 diyabet,
hipogonadizm, tiroid hastaliklari, erken menopoz, enflamatuvar
hastaliklar, maligniteler, organ yetmezlikleri) ve ila¢ kullanim
(glukokortikoid, —kemoterapdtikler, heparin, antiepileptikler,
aromataz inhibitorleri, asiri tiroksin, gonadotropin
salgilaticc hormon agonistleri) &ykusdddr.  Osteosarkopenin
degerlendirmesine ve tedavisine yonelik Kirk ve ark.'nin (6)
onerdigi klinik algoritma Sekil 3'te gosterilmistir. Bu algoritma,
rutin klinik uygulamada osteosarkopeniye yaklasima isik tutmasi
acisindan énemlidir (6).

Riski Belirle:

Tanisal Sarkopeni
Algoritmasini uygula

Travma olmaksizin veya

Apendikiler Yagsiz Kitle

Disme
Kirik
> 65 yas
SARC-F pozitif

DEXA KMD
Viicut kompozisyonu iste

T-skoru > -1 VE Travma

Sarkopeni Sarkopeni diisiik siddetli travma ile T-skoru < -1 olmaksizin veya diisiik siddetli
Yok Mevcut kirik dykiisi travma ile kirik ykiisii yok
5 Sark iVE Sad
Algoritmay1 2 yil Sadece SEROREEY Osteoporoz Adece Osteoporoz VE
icinde tekrarla Sarkopeni SsEeponoz VeI VEYA osteopeni Ssicpparos Osteopeni yok
Osteopeni VEYA Osteopeni
lgili klle:vuzta Osteosarkopen Ilgili k"ﬁi_vuzta DEXA'y1 2 yil
gore yone e el icinde tekrarla

Degerlendirme Non-farmakolojik Yaklasim
ikincil nedenleri sorgula
Diisme riskini degerlendir

Komorbiditeleri optimize et

Protein, kalsiyum, vitamin D,
kreatin de iceren dengeli diyet

Sekil 3. Osteosarkopeniye klinik yaklasim algoritmasi
DXA: Dual enerji X-ray absorbsiyometri, KMD: Kemik mineral dansitesi

Progresif Direngli Egzersiz Egitimi

Farmakolojik Yaklagim izlem
Vitamin D ve Kalsiyum Destegi En az yilda 1 kez
Protein Destegi (1-1,5 g/kg/giin) tedaviyi ve
Osteoporotik bilesen icin antirezorptif gelismeyi gozden
veya anabolik tedaviler gegir

Kirk B, Zanker J, Duque G. Osteosarcopenia: epidemiology, diagnosis, and treatment- facts and numbers. J Cachexia Sarcopenia and Muscle 2020,11:609-18."den
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Osteoporoz

Osteoporoz tanisi icin dual enerjili X-isini absorbsiyometri (DXA)
ile KMY 06lcimi yapiimaktadir. Osteoporoza bagh kirik riskinin
belirlenmesinde ise “kirik riski degerlendirme araci (FRAX®)”
kullanilmaktadir (26). FRAX®, 10 yillk kalca kingr ve major
osteoporotik kirik (kalca, klinik vertebra, el biledi, proksimal
humerus) gegirme olasiligini hesaplayan web tabanli bir algoritmadir
(27). 2008 yilinda gelistirilmis olup, kullanimi bircok kilavuzda
dnerilmektedir. Ulkeye 6zel FRAX modelleri olusturulmustur;
Turkiye'nin de igcinde bulundugu 66 tlkede kullaniimaktadir. FRAX,
yedi klinik risk faktoriinG (gegirilmis kirik, ebeveynde kalca kirgi,
sigara kullanimi, sistemik kortikosteroid kullanimi, alkol kullanimi,
romatoid artrit, sekonder oseoporoz), yas, cinsiyet ve vicut kitle
indeksiyle birlikte degerlendirerek 10 yillik kalca ve major kirik
riskini hesaplar. Opsiyonel olarak femur boyun KMY’si (g/cm?)
girilerek de hesaplama yapilmaktadir (Erisim Adresi: https://www.
sheffield.ac.uk/FRAX/index.aspx?lang=tu).

Sarkopeni

Sarkopeni tanisi igin Ug kriterin varligi dnemlidir: 1) kas gtclinde
azalma, 2) kas kantite (kitle) ve kalitesinde azalma, 3) fiziksel
performansta azalma (28). 2018'de Avrupa Sarkopeni Calisma
Grubu (EWGSOP) tarafindan yenilenen sarkopeni tanimina gére
birinci kriterin varligi “olasi sarkopeni”, ek olarak ikinci kriterin de
bulunmasi “kesin sarkopeni”, her tg¢ kriterin birlikte mevcudiyeti
ise “agir sarkopeni” olarak tanimlanmaktadir (29). Klinik
uygulamada sarkopeni riskini belirlemede tarama testi olarak
SARC-F Onerilmektedir. SARC-F anketi, kisinin kendi bildirimine
dayali 5 sorudan (kuvvet, yUrime, sandalyeden kalkma,
merdiven c¢lkma ve disme) olusmakta, toplam puan 0-10
arasinda degismekte olup, =4 puan sarkopeni riski bulundugunu
gostermektedir. SARC-F'nin sarkopeniyi belirlemedeki hassasiyeti
orta derecede, 6zgulligu ise ylksektir (28). SARC-F'nin Tirkge
versiyonu bulunmaktadir (30).

Kiside sarkopeni riskinin saptanmasi durumunda kesin tani igin
yukarda belirtilen Uc kriterin degerlendirilmesi gerekmektedir.
Kas kuvvetindeki azalmayi belirlemek icin el kavrama kuvveti
OlcimU ideal test olarak kabul edilmekte ve Jamar dinamometre
ile olctlmektedir. Her iki el icin Uger kez 6lciim yapiimakta ve en
yiksek 6lclim esas alinmaktadir. Kavrama guiciiniin viicut kitle
indeksine gore kadin ve erkekler icin kesim (cut-off) degerleri
belirlenmistir (31). Kas kuvvetini degerlendirmek amaciyla
kullanilan bir diger test ise “sandalye kalkma testi“dir. Bu testte,
kisinin oturur pozisyonda iken el ve kollariyla tutunmadan
sandalyeden 5 kez kalkip oturmasi icin gerekli stire 6lctilmektedir.
Test, alt ekstremitelerin kas kuvvetini yansitmasi acisindan
degerlidir.

Fiziksel performans, hareketle iliskili genel viicut fonksiyonlarinin
objektif bir dlciml olup, sadece kas fonksiyonlarini degil,
periferik ve santral sinir sistemi fonksiyonlarini da iceren
bir kavramdir. Fiziksel performansin degerlendirilmesinde;
yUrime hizi, “kisa fiziksel performans bataryasi”, “zamanli
kalk ve ylrG testi” ve “400 metre ylrime testi” kullanilabilir.
Ylrime hizini degerlendirmede en sik kullanilan test “4 metre

normal ylrime hizi testi”dir (28). Bu test, EWGSOP tarafindan
fiziksel performansin degderlendirilmesi icin Onerilmekte ve
kesim degeri olarak =<0,8 metre/saniye adir sarkopeninin
bir gostergesi olarak kabul edilmektedir (29). Kisa fiziksel
performans bataryasi; ylrime hizi, denge ve sandalyeden
kalmayi birlikte degerlendirmekte ve =8 puan kotu fiziksel
performansi gostermektedir. Zamanli kalk ve yird testi; kisinin
sandalyeden kalkip, 3 metre ylrlyUp geri donlp sandalyeye
oturmasina kadar gegen sureyi dikkate alan bir testtir. Dort yiz
metre ylriime hizi testinde ise kisinin 20 metrelik bir mesafeyi
olabildigince hizli olarak 20 kez yurimesi istenmektedir. Bu
testlerin hepsinin mortaliteyi ve sarkopeni ile iliskili sonug
parametrelerini belirleyici olduklari gésterilmis olmakla birlikte
demansi ya da ylrime ve denge sorunlari olan yasllarda
uygulanmalart mimkin olmayabilir. Sarkopeninin kesin tanisi
icin gerekli olan kas kutlesi ve kalitesi degerlendiriimesi ise
goruntlileme yéntemleriyle yapiimaktadir.

Goriuntileme Yontemleri

Osteoporoz

Kemik kuvvetini etkileyen degisik faktorler arasinda KMY
ortalama %70'den sorumlu olup, klinik pratikte kolaylikla
kantifiye edilebilir. KMY’nin él¢tlmesi sadece osteoporoz tanisiyla
iliskili degildir; ayni zamanda kirik riski olasiligini degerlendirmede
ve farmakolojik tedavi alan hastalarin izleminde de dnemlidir. /n
vivo KMY 6lcimi DXA, bilgisayarli tomografi (BT) ve ultrason
(US) ile yapilabilir. Bunlar icerisinde hem klinik pratikte hem
de arastirma calismalarinda en sik kullanilan yontem DXA'dir
(32). Bu kantitatif yontem alansal KMY 6l¢imu verir ve g/cm?
olarak ifade edilir DXA'nin avantajlari arasinda dogal ortam
radyasyonu (2,4 mSv) ile karsilastirildiginda hastalara cok distk
doz (1-6 uSv) vermesi sayilabilir. ikinci olarak, osteoporotik
kiriklarla en iliskili bolgelerden (proksimal femur ve lomber
vertebra) KMY 6l¢timu yapilir. Daha yiksek kirik riski belirleyicilik
degeri nedeniyle tani icin femur boynu referans bdlge olarak
secilmistir. Ancak lomber bdlge olctimleri tedavi ile olusan
degisiklikleri izlemek acisindan daha etkindir. Uclincii olarak da,
DXA cihazlari dustik tarama zamanlari (1-3 dk) ile tim diinyada
yaygin olarak bulunmaktadir. Bununla birlikte, DXA &l¢ctimlerinin
bazi kisithliklari da vardir. Yasllarda sik gérulebilen osteoartroz
ve kirik gibi sorunlara bagl olarak ortaya cikan lomber vertebra
dansitesindeki degisiklikler KMY'yi artirabilir. Uygun DXA ¢ekimi
icin teknisyenin hasta demografik verileri, hasta pozisyonlama ve
veri analizi gibi bazi konulara ¢ok dikkat etmesi gerekmektedir.
DXA ile elde edilen KMY degerleri T-skoru veya Z-skoru olarak
ifade edilir. Diinya Saglik Orgiitii tarafindan yapilan tanimlamaya
gore; lomber vertebra total veya femur boynu veya total kalca
veya radius distal 1/3'0 T-skoru =-2,5 standart sapma (SS) olmasi
durumunda osteoporoz, -1 ve -2,5 SS arasinda oldugunda ise
osteopeni tanisi konulmaktadir. Cesitli nedenlerle (dejeneratif
artrit, vertebra kiriklari, spinal cerrahi, total kalca artroplastisi)
lomber bolge veya kalca Olclilemediginde veya hiperparatiroidisi
olan hastalarda énkol KMY degerleri de tani icin kullanilabilir.
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DXA cihazi ile KMY disinda ek kantitatif Olctimler yapilabilir.
Proksimal kalga aksis uzunlugu, boyun saft agsi gibi
parametrelerle kalca geometrisi degderlendirilebilir. Trabekler
kemik skoru (TBS), DXA cihazi ile elde edilebilir ve KMY’den
bagimsiz bir kirik riski belirleyicisidir. Daha ylksek TBS degerleri
daha iyi bir mikromimari ile korele iken, daha dusik TBS
degerleri daha zayif bir mikromimari belirtir. Ayrica, kantitatif
vertebral morfometri de DXA cihazinin lateral goriintilerinden
elde edilerek vertebra yiksekligi dlctimleri icin kullanilabilir.

DXA disinda gorintileme yéntemleri konvansiyonel radyografi,
BT ve US'dir Osteoporozun radyografik Ozellikleri 1sin
gecirgenliginde artis ve kortikal incelmedir. Ancak bu &zellikler
hastaligin ileri safhalarinda, kemik kaybi %30 civarinda
oldugu zaman saptanabilir. Radyografiler kiriklarin saptanmasi,
degerlendiriimesi  ve izleminde kullanilabilir  Kantitatif BT
voltmetrik KMY degerleri verir, g/cm3 olarak ifade edilir. DXA'dan
cok daha ylksek doz radyasyona maruz kalinir. US kullaniminda
ise radyasyon séz konusu olmayip, osteoporoz tanisi koymak
amaciyla degil, taramaya yonelik olarak kullanilmaktadir.

Sarkopeni

Sarkopeni tanisinda gdrintileme yéntemleri giderek daha fazla
onem kazanmakta olup, bu amacla DXA, BT, US ve manyetik
rezonans gorlntileme (MRG) kullanilmaktadir (32). Sarkopeni
stiphesi durumunda viicut kompozisyonu (VK) degerlendirilmesi
bu yontemlerle yapili.  Ancak molekller seviyede VK
degerlendirmesi icin DXA en sik kullanilan tekniktir, VK'nin Gg
kompartmanli modeli olan yag kutlesi, yag disi kitle ve vicut
mineral iceridi verilerini saglar. Ancak bu ¢ komponentin direkt
OlcimUnl vermedidi icin DXA VK 6lclimU icin altin standart teknik
degildir. Sarkopeninin glincel tanimlamasi hem kas kantitesi,
hem de kas kalitesindeki bozulmay icerir. Kas kitlesinin kantitatif
degerlendirmesi DXA ile yapili. DXA ile elde edilen “Apendikiler
Yag Disi Kutle indeksi” sarkopeni degerlendirmesinde en sik
kullanilan 6lctimdr (33). BT ve MRG, yag ve yag disi kitlenin
segmental ve total Olcimine izin veren capraz kesitsel
goruntdler sunduklar icin iskelet kas kitlesini kantifiye etmede
altin standarttir. Ancak her iki yontem de pahali ve zaman alici
oldugu igin arastirma amacli kullaniimaktadir. Hastalarda yag disi
kitlenin deg@erlendirmesi icin yiksek glvenirliligi, dusik maliyeti
ve dusUk radyasyon dozlari nedeniyle DXA klinik uygulamalarda
en sik kullanilan tekniktir. Bununla birlikte DXA temelli yag disi
kitle degerleri icin popullasyona &6zgu referans verileri halen
sinirhdir (34).

Laboratuvar Yontemleri

Osteoporoz

Osteoporoz tani ve izleminde onerilen laboratuvar incelemeleri;
rutin olarak yapiimasi énerilenler ve gerekli oldugunda yapilmasi
Onerilenler olmak Uzere iki ana grupta incelenmektedir. Gerekli
oldugunda yapilmasi énerilen testler ayirici tani agisindan oncelik
kazanmaktadir. Rutin olarak yapilmasi Onerilenler; tam kan
sayimi, eritrosit sedimentasyon hizi veya C-reaktif protein, serum

kalsiyum, fosfor, alkalen fosfataz, karaciger transaminazlari,
kreatinin, serum 25 hidroksi vitamin D (bazi kilavuzlarda
rutin olarak 6lctlmesi  6nerilmektedir) ve tiroid fonksiyon
testleridir. Gerekli oldugunda yapilmasi Onerilen testler; serum
immunelektroforez ve idrarda Bence Jones proteini, paratiroid
hormon, idrarda kalsiyum, serum testosteron, seks hormonlari
baglayici protein, folikll uyarici hormon, liteinlestirici hormon,
kemik dongl belirtegleri (rezorbsiyon igin: serumda tip 1
kollajenin C terminal telopeptidi, idrarda N terminal telopeptidi,
formasyon icin: serum prokollajen tip | N propeptid, 24 saatlik
serbest kortizol, gecelik Deksametazon Supresyon testi,
endomisyal ve doku transglutaminaz antikorlaridir (35-37).

Sarkopeni

Sarkopeni tanisi ve izlemi acisindan tek bir biyobelirteg
gelistirilmesi ve validasyonu kolay ve uygun maliyetli bir yol olabilir.
Bununla birlikte, sarkopeninin karmasik patofizyolojisi nedeniyle,
gen¢ ve yasl insanlarin heterojen populasyonundaki durumu
tanimlayabilen tek bir biyobelirte¢ olmasi olasi gérinmemektedir.
Bunun yerine, potansiyel serum belirtecleri ve doku belirtecleri
de dahil olmak Uzere bir biyobelirte¢ panelinin gelistiriimesi
dustnilmektedir. GUnimUzde bazi potansiyel biyobelirtecler,
noéromuskuler kavsak belirtecleri, kas proteini dongusu, davranis
aracili yollar, enflamasyon aracili yollar, redoks ile ilgili faktorler ve
hormonlar veya diger anabolik faktorler s6z konusu olmaktadir
(38,39). Ayrica IBF-1 aktivitesinin iskelet kasinin idamesinde
potansiyel bir roli oldugunu gosteren arastirmalar da vardir.
Fakat kemik kitlesine etki séz konusu degildir. Arastirmacilar
calismalarin yas ve cinsiyet farklar gozetilerek ilerletiimesini
Onermekte, osteosarkopeni fenotipinin belirleyicilerinin genclik
déneminde daha fazla arastirimasina ve kesin tani kriterlerinin
tanimlanmasi sonrasinda calismalara hiz verilmesine vurgu
yapmaktadirlar (40).

Kreatin, karaciger ve bdbrek tarafindan Uretilen ve ayrica
et agisindan zengin diyet ile alinan dogal bir amino asittir.
Bir kismi her glin kas hucreleri tarafindan alinir ve geri
donlst olmayan bir sekilde yiksek enerjili bir metabolit olan
fosfokreatine dénUstlrillr. Dolasimdaki asirt kreatin, kreatinin
olarak dedistirilir ve idrarla atilir Kreatinin atlim orani, tim
vicut kas kutlesini tahmin etmek icin umut verici bir temsili
(proxy) olcti olarak gériilmektedir (41). idrardaki D3-kreatinin
zenginlestirmesinden toplam vicut kreatin havuzu bUyUklugu
ve kas kitlesi hesaplanabilmektedir. Kreatin seyreltme testi
sonuclarinin, kas kutlesinin MRG tabanli &lctimlerle ve DXA
Olctmleriyle iliskili bulundugunu bildiren arastirmalar vardir
(42,43). Kreatin dillsyon testi su anda cogunlukla arastirmalarda
kullanilmaktadir, bu nedenle bu metodolojinin klinik ortamlarda
kullanim acisindan pratik ve glvenilir hale getirilmesi icin daha
fazla iyilestirme yapilmasi gerekmektedir (5).

Osteoporoz ve sarkopeninin hem &rtisen, hem de ayrisan
karmagsik  patofizyolojik yapilari nedeniyle klinik agidan
osteosarkopeni tanisi ve izleminde kullanilacak gegerli ve
guvenilir 6zgln laboratuvar testlerin gelistirilmesi ve rutin pratik
uygulamalara yansimasi zaman alacak gibi gériinmektedir.
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Farmakolojik Tedavi

Osteosarkopeni  tedavisi icin  ¢esitli  farmakolojik  olmayan
yaklasimlar benimsenmis olmakla birlikte ne yazik ki halen
etkinligi ve guvenirliligi kanitlanmis spesifik bir farmakolojik
tedavisi bulunmamaktadir. Bununla birlikte, osteosarkopeninin
altinda yatan mekanizmalar anlasildikca bu konuda yapilan
calismalar hizlanmis ve gelecek vadeden bulgular elde edilmistir.

Denosumab

Denosumab nikleer faktor kappa-B reseptor aktivatori (RANK)
ligandina karsi gelistirilmis insan monoklonal antikorudur.
Osteoklast aktivasyonunu, differansiyasyonu ve fonksiyonunu
inhibe ederek kemik rezorbsiyonunu azaltir ve bdylece
KMY artar. ilacin etkinligini ve givenirliligini degerlendirmek
amaciyla tasarlanan FREEDOM calismasinda; kirik riskinde
azalmanin yani sira denosumab kullanan hastalarinin daha az
siklikta dustigu de gdzlenmistir (44). Bu gdzlemsel bulgudan
yola cikarak, &zellikle osteoporozu ve/veya sarkopenisi
olanlarda denosumabin kas kuvveti Uzerine etkisini incelemek
amaciyla Bonnet ve ark. (45) bir calisma planlamistrr. ilk
olarak, ortalama 3 yil slreyle denosumab kullanmakta olan
postmenopozal osteoporozlu kadinlarla tedavi almayanlar
veya bifosfonat kullananlar karsilastirilmistir. Hem denosumab
hem de bifosfonat kullananlarda KMY degerleri artis
gosterirken, sadece denosumabin apendikiler yagsiz vicut
kiitlesini ve kavrama kuvvetini artirdigi tespit edilmistir. ikinci
asamada, RANK ligandi inhibitorlerinin kas Uzerine direkt
etkisini incelemek amaciyla hayvan deneyi gerceklestiriimis
ve gorllmustlr ki RANK ve RANK ligandi iskelet kaslarinda
da eksprese olmaktadir. Farelerde RANK ligandinin asiri
ekspresyonu; trabekller ve kortikal kemik hacminde ciddi
azalmaya neden olurken, kas kitlesinde/kuvvetinde azalma
ve sarkopenide oldugu gibi kaslarda yag infiltrasyonu da yol
acmistir. Kaslarda meydana gelen bu degisiklikler, miyostatin ve
protein tirozin fosfataz reseptor tip G adi verilen kasta yer alan
antimiyojenik/enflamatuvar belirteclerin artmis ekspresyonu ile
iliskili bulunmustur. Bu bulgular 1siginda, RANK/RANK ligandi/
osteoprotegerin sisteminin kas metabolizmasinda ve sarkopeni
gelisiminde anahtar role sahip oldugu &ne surtlmistdr.
Denosumabin kas kuvveti ve fonksiyonlari Gzerine etkilerini tam
olarak ortaya koyacak prospektif calismalara gereksinim vardir.

Testosteron

Testosteron duzeylerinin yasla birlikte azalmasi, kemik kaybina
ve kas kuvvetinde azalmaya yol acar. Bu nedenle, testosteronun
osteosarkopeni  gelisiminde  6nemli  bir  faktér oldugu
dustntlmektedir. Testosteron kullanimi ile KMY’de ve protein
sentezini artirarak kas kitlesinde ve kuvvetinde artis saglandigi
gosterilmistir. Fakat yan etkilerinden cekinildigi icin son yillarda
calismalar selektif androjen reseptér modulatorleri Gzerinde
yogunlasmaya baslamistir. Bu ilaglar, testosteron gibi kas ve
kemik Uzerinde anabolik etkiye sahipken doz sinirlayici androjenik
etkiler (6rnegin; prostat blylimesi, akne) géstermezler. Her ne
kadar elde edilen ilk bulgular kas ve kemik Uzerinde olumlu

etkileri oldugu yoniinde olsa da bu ajanlarin uzun sureli etkilerini
degerlendirecek ileri calismalar yapilmasi gereklidir (46,47).

Biiyiime Hormonu

Yaslanmayla birlikte BH ve iBF-1 diizeylerinin azaldig bilinmektedir.
Saglikli yashlarda BH tedavisinin etkinligini ve guvenirliligi
degerlendirmek amaciyla yapilan bir sistematik derlemede;
ortalama 27 hafta sureli tedavi ile viicut agirhidr degismeksizin
yagsiz vicut kutlesinin arttigi fakat KMY degerlerinde herhangi
bir degisiklik olmadigi belirlenmistir. Bununla birlikte tedavi
alanlarda yumusak doku ¢demi, artralji, karpal tinel sendromu,
jinekomasti ve glukoz intoleransi ya da diabetes mellitus gibi yan
etkiler daha sik gorilmustir. Bu nedenle de, yaslanma karsiti
tedavi olarak kullaniimasi 6nerilmemistir (48). 2018 yilinda
yayinlanan ve 8 calismanin dahil edildigi bir baska metaanalizde
ise; BH tedavisi ile postmenopozal osteoporozu olan kadinlarda
kirik riskinde azalma saglanabilecegi fakat KMY Uzerinde olumlu
bir etkisinin olmadigi sonucuna varilmistir (49).

Anti-miyozin Antikorlari

Miyostatin iskelet kasinda sentezlenen ve kas blytimesini inhibe
eden bir proteindir. B6brek yetmezIigi, kronik obstriktif akciger
hastaligi ve HIV gibi cesitli hastaliklarda gorilen kas kaybi kismen
myostatin artisiyla agiklanmistir (50). Anti-miyozin antikorlarinin
farelerde kas kitlesini ve kuvvetini artirdigi tespit edilmistir (51).
Dusme 6ykusu olan 75 yas ve Ustl bireylerin dahil edildigi bir faz
2 calismada da; yagsiz viicut kitlesinde artisla birlikte kas glctyle
iliskili bazi fonksiyonel 6l¢limlerde (merdiven c¢ikma zamani,
5 tekrarli sandalyeye otur kalk testi, ylrime hizi) iyilesme
oldugu saptanmistir (52). Her ne kadar hayvan deneylerinde bu
antikorlarin kemik kutlesini de artirdigi yoninde bulgular olsa
da insanlarda da benzer etkiler olusturdugu klinik calismalarla
kanrtlanmalidir.

Farmakolojik Olmayan Tedaviler

Osteosarkopenide farmakolojik olmayan tedavi secenekleri
arasinda egzersiz, protein, kalsiyjum, D vitamini ve kreatin
takviyeleri ve yasam tarzi degisikleri yer almaktadir (Sekil 4).

Egzersiz

Dinamik bir doku olan kemik, fiziksel ve mekanik uyarilarin
baslatacagi; kontraksiyon, traksiyon ve vibrasyon etkilerine gerek
kemik, gerekse kas yapilanmasi ile osteoporozun ve sarkopeninin
tedavisi agisindan olumlu yanit verir. Etkin egzersizin sekli,
stresi, sikhigr gibi halen tartismall konularda standardizasyon
saglanamamis olsa da egzersiz recetelerinin zaten kisiye
Ozel planlanmasi gerektigi de unutulmamalidir (53). Egzersiz
recetesinin kisiye uygunlugunu saglamak icin vicut agirhidina
karsi yapilan tim egzersizlerde alt ekstremitelerde yik tasiyan
eklemlerin durumu ve diger sistemlerle ilgili mevcut tani ve riskler
iyi degerlendirilmelidir.

Osteoporozun dnlenmesi ve tedavisiicin, yavas hizda (<4 km/saat)
yapilan tempolu yuriyUslerin ve kondisyon bisikleti gibi zemin
tepkime kuvvetini yansitmayan ve vicut agirligr ile ytklenmenin
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Sekil 4. Osteosarkopeninin farmakolojik olmayan tedavi secenekleri
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uyarlanmistir.)

olmadigi aerobik egzersizlerin KMY'yi artirmada etkisiz oldugu
son yillarin yayinlarinda belirtimektedir (54). En az 6 km/saat
hizda yapilan tempolu ydriyus programlari, kosu (6-9 km/saat)
ve atlama sicrama gibi yiiksek zemin tepkime kuvvetlerine karsi
vlcut agirhgr yiklenmesi ile yapilan egzersizlerin KMY artisinda
etkin olacagi gorusu artik hakimdir (55,56).

Progresif direngli egzersizlerin uygulanmasiyla,
osteoblastogenezisinin ve kas protein sentezinin uyarildigini
gosterilmistir. Boylece, kemik mikromimarisinde dizelme, kas
kitlesinde ve kuvvetinde artis, fiziksel fonksiyonel iyilesme
olmasi osteoporotik ve sarkopenik ileri yas grubunda 6nemli
kazanimlar saglar. 12-24 hafta sireyle ve haftada 3 defa
uygulanan direngli egzersiz programiyla bu etkilerin saglanmasi
mUmkdndur. Direngli egzersizlerin denge ve postur calismalariile
desteklenmesi, dontsimli ve kombine programlarin uygulama
suresi, sikligi bireyin potansiyeline goére dizenlenmelidir (57-
59).

Total vicut vibrasyon sistemlerinin direngli egzersizlerin
etkisini artirabilecedi  savunulmussa da; calismalar vibrasyon
uygulanmasinda kalici bir etki elde edilmediginden, bunun da
doz, frekans, siure dlzenlenmesindeki optimum degerlerin
belirlenme  zorlugundan  kaynaklandigini  agiklamaktadir
(60). Etkisinden daha emin oldugumuz ve uzun yillardir kas
kuvvetlendirme programlarinda kullanilan elektrostimilasyon
sistemlerinden yararlanmakta da mimkdnddr, ancak bireyler
icin uygulama kolayligi ve devamliligi yéniinden kisiye 6zel ev
egzersiz programi ile birlikte, protein, kalsiyum, D vitamini ve
benzeri diizenlemeler daha etkin sonug verecektir (61).

Protein Takviyesi

Beslenme ile yeterli protein alinmasi veya ek protein destegi
kas ve kemik dokunun temel yapitasi olusu nedeni ile dnemlidir.
Protein, kalsiyum emiliminde artisinin saglanmasi, paratiroid
hormon regiilasyonu ve IBF-1'in salgilanmasindaki etkileri
Uzerinden kemik-kas fonksiyonlarinin dengesine katki saglar
(62). Ozellikle I6sin aminoasidi iceren protein destedi ile (cizgili
kasta mTORC1'in temel uyarani) protein sentezini desteklemek,
kas kuvvetinde ve fonksiyonellikte artis saglamak mimkindur
(63).

Saglikl kisiler igin, yas ve cins gézetilmeksizin Onerilen protein
alimi 0,8 gr/kg/glndlr. Ancak, 65 yas UstU bireylerde, ilerleyen
yasla birlikte kas iskelet sisteminin protein yararlanim hassasiyeti
azaldigi icin glnlik protein ihtiyaci artar ve Onerilen protein
miktari 1,2 gr/kg/gine ylkselir (64). Bakim ve beslenme
problemleri olan ve duslk protein (<0,45 gr/kg/gin) iceren gida
ile beslenen 65 yas Ustl eriskinlerde kas atrofisi daha yaygin
saptanmisken, protein takviyesiyle 3-24 ay beslenen ileri yas
grubunda sarkopeni bulgularinda azalma olmus ve kas kuvvetleri
de artmistir. Bu nedenle, ileri yas grubunda 1-1,2 gr/kg/gin
protein alimi veya 6glnlere 25-30 gram protein takviyesi tavsiye
edilmektedir (47).

Kalsiyum ve D vitamini Takviyesi

Direncli kuvvetlendirme egzersizlerinin olumlu etkileri yeterli
protein alinmasi ile artarken, protein de optimal D vitamini
ve kalsiyum seviyeleri ile aktive olmaktadir. D vitamini kas
ve kemik fizyolojisinin temel yapi molekdllerinden biridir.
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Kalsiyum ve fosfat absorbsiyonunu artirici etkisi ile kontraktilite,
mitokondriyal fonksiyonlar ve insilin hassasiyeti Gzerinde etkilidir
(65). D vitamini, kas ve kemik dokuda araci gorevi Ustlenerek,
miyokinlerin (miyostatin, vaskuler endotelyal blyime faktord,
iBF-1, osteoglisin) ve osteokinlerin (sklerostin, osteokalsin, FGF-
2) regllasyonunu saglar (66).

D vitamini ile sarkopeni arasindaki iliskiyi incelemek amaciyla
ileri yas erkeklerde yapilan bir calismada; D vitamini seviyesi
<40 nmol/L olanlarda 5 yil icinde sarkopeni gelistirme insidansi
yiksek bulunmustur (67). Bir baska calismada; D vitamini
seviyesi dUstik olan (<25 nmol/L) 65 yas Ustu kadinlara 1.000 U
D vitamini takviyesi ile kas kitlesinde ve kuvvetinde artis oldugu
tespit edilmistir (68). Gunltk D vitamini takviyesinin dozu, dogal
beslenme aliskanligi ve serum dizeyi ile iliskilidir. Serum D
vitamini diizeyinin 50-60 nmol/L arasinda olmasi ve 100 nmol/
L'nin Gst limit olarak kabul edilmesi benimsenmistir. Genellikle
800-1.000 iu/glin D vitamini ile birlikte 500 mg/gtin kalsiyum
desteginin dnerilmektedir (47).

Kalsiyjum, kemigin en o&nemli yapi mineralidir ve kas
kontraksiyonunu saglar.  Sarkopeni riskinin azalmasi igin
yeterli miktarda alinmasi ¢ok dnemlidir. Optimal kemik saghgi
icin diyetle 1.000-1.300 mg/gin kalsiyum alinmalidir. EGer
diyetle alimda yetersizlik varsa 500 mg/gin kalsiyum destegi
takviye olarak yapiimalidir. Diyetle alinan veya yetersiz alindigi
distindlen kalsiyumu desteklemek icin yiksek miktarlarda
takviye alinmasi (>2,000 mg/gln), kardiyovaskiler yan etki
riskini artirabilir (69).

Kreatin

Kreatin (3-5 gr/gun) takviyesi ile direncli egzersizlerin etkisinin
artirlabildigi, kas kutle ve kuvvetinde iyilesme olduguna dair

bildirimler vardir ancak etkilerinin daha ayrintili arastirimasi da
Onerilmektedir (6).

Yasam Tarzi Degisiklikleri

Sigara ve alkol kullaniminin gerek kemik, gerekse kas sagligina
olumsuz etkilerini bildiren ¢ok sayida calismalar mevcuttur.
Sigara ve alkol kullanimina ara verilmesi durumunda ise; kirik
riskinin azaldigi bildirilmistir (6,47).
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Abstract

Objective: This study aimed to evaluate the demographic, clinical and serological characteristics of patients with Sjogren’s syndrome (SS).
Materials and Methods: Forty-nine patients with SS admitted to our outpatient clinic between January 2015 and April 2019 were included
in this study. Patients were evaluated retrospectively in terms of age, gender and primary/secondary SS state; concomitant diseases with
secondary SS, the presence of other related chronic diseases, minor salivary gland biopsy and autoantibody evaluation results were recorded.
Results: The mean age of the 49 patients (46 females, 3 males) included in the study was 48.39+11.45 years (minimum: 18, maximum: 81).
Female/male ratio was 15.3/1. Thirty-four (69.4%) of the patients had primary SS, while 15 (30.6%) patients were diagnosed as secondary
SS. The most common symptom at the time of diagnosis was dry eye (98%) and dry mouth (92%). Antinuclear antibody positivity was found
to be 40.8% and rheumatoid factor positivity as 28.6%. Anti-SS-A and anti-SS-B was positive in 46.9% and 26.5% of the patients, respectively.
Conclusion: SS is characterised by heterogeneity of clinical manifestations, serological markers and symptoms. The symptom severity and
variety of the patients are also affected by the other concomitant rheumatic diseases.

Keywords: Sjogren’s syndrome, sicca symptoms, primary Sjoégren’s syndrome, secondary Sjégren’s syndrome, auto-antibodies

(074

Amagc: Bu calismada klinigimize basvuran Sjoégren sendromu (SS) tanili hastalarimizin demografik, klinik ve serolojik 6zelliklerin degerlendirmesi
amaclandr.

Gereg ve Yontem: Calismaya Ocak 2015 ve Nisan 2019 tarihleri arasinda poliklinigimize bagvuran SS tanili 49 hasta dahil edildi. Hastalarin
geriye donik olarak yas, cinsiyet, SS'nin primer/sekonder olma durumu; sekonder ise hangi hastaliga eslik ettidi, iliskili olabilecek diger kronik
hastaliklarin varligi, tikirlk bezi biyopsisi ve otoantikor degerlendirme sonuglar kaydedildi.

Bulgular: Calismaya katilan 49 hastanin (46 kadin, 3 erkek) yas ortalamasi 48,39+11,45 yil (minimum: 18, maksimum: 81) idi. Kadin/erkek
orani 15,3/1 idi. Hastalarin 34'0 (%69,4) primer SS tanisi alirken, 15'i (%30,6) sekonder SS idi. En yaygin basvuru yakinmasi kuru g6z (%98) ve
kuru agiz (%92) idi. Calismamizda anti-nikleer antikorlar pozitifligi %40,8 olarak saptanirken, romatoid faktér pozitifligi %28,6 idi. Hastalarin
%46,9'unda Anti-SS-A; %26,5'inde ise anti-SS-B pozitifti.

Sonug: SS'de klinik bulgular, serolojik belirtecler ve semptomlar heterojendir. Hastalarin semptom siddeti ve cesitliligi diger eslik eden
romatizmal hastaliklardan da etkilenir.

Anahtar kelimeler: Sjogren sendromu, sikka semptomlari, primer Sjégren sendromu, sekonder Sjogren sendromu, otoantikorlar

Introduction In SS except lacrimal and salivary glands; other exocrine glands,
lungs, kidneys and blood vessels may also been involved. The
presence of the disease itself, is defined as “primary” SS (pSS);
while in the presence of another concomitant autoimmune

Sjégren’s syndrome (SS) is a chronic autoimmune disease;
which causes dry eye and dry mouth (sicca symptoms) due to

lymphocytic infiltration in the exocrine glands (1). Although disease, the “secondary” SS (sSS) term is used. The most
sicca symptoms are the most common clinical findings; there common accompanying diseases in patients with SS are
are different clinical manifestations in SS (1). rheumatoid arthritis (RA), systemic lupus erythematosus (SLE),
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scleroderma, mixed connective tissue disease (MCTD), primary
biliary cirrhosis (PBC), myositis, vasculitis, thyroiditis, chronic
active hepatitis, mixed cryoglobulinemia. The disease is more
common in women than men (9/1), most commonly seen in
the 4th and 5th decades of life (2). However, it can be observed
in adolescents and young adults (2). In a study of 837 women
aged between 18-90; the prevalence of pSS was found to be
0.8% (3).

Among the autoimmune diseases, SS is associated with the
highest risk of lymphoma. Five to ten percent of the patients
will have a B cell lymphoma; mostly a low-grade type developing
from mucosa-associated lymphoid tissue (4,5). Increased risk of
developing lymphoma is the most important complication of SS
and it is the most important factor affecting mortality rate in
these patients (6).

In SS; clinical findings can vary from mild glandular
manifestations to a wide range of symptoms; including vasculitis,
glomerulonephritis, neuropathies and even lymphomas. There
may be a pre diagnosis period of 8 to 10 years, most of which
is accompanied by non-specific clinical findings (7). Early and
accurate diagnosis of SS will prevent development of many
complications associated with this disease. In this study, by the
demographic, clinical and serological evaluations of the patients
with the diagnosis of SS; we aimed to increase the data on
SS, which has low clinical awareness among the patients and
physicians.

Materials and Methods

The approval of Tokat Gaziosmanpasa University Faculty
of Medicine Ethics Committee was obtained for our study
(approval number: 16.04.2019/19-KAEK-117). Forty-nine
patients (46 females, 3 males; mean age 48.39+11.45 years)
who were clinically diagnosed with SS; between January 2015
and April 2019; were included in the study. The data of the
patients were evaluated retrospectively from the electronic
health records in the hospital database. Therefore, informed
consent form could not be obtained from the patients. The
clinical diagnosis of SS is based on the American College of
Rheumatology Classification Criteria for SS (at least 2 of the 3
criteria are required for diagnosis) (8). Those not fulfilling the
criteria were excluded from the study. Serology screening for
hepatitis B, hepatitis C and HIV was done in all patients and
only those with negative serology for these viral agents were
included in the study. Patients with radiotherapy to the head
and neck region, sarcoidosis, amyloidosis, graft-versus-host
disease, lgG4-related disease history and those with a history
of drug using leading to sicca-like symptoms were excluded
from the study. Histopathology results of the minor salivary
gland biopsy from the lower lip were noted. Schirmer’s test
was used as the objective evidence for ocular involvement.
Commercial ELISA kits (Euroimmun, Lubeck, Germany) were
used for detection of rheumatoid factor (RF), anti- cyclic
citrullinated peptide (anti-CCP), anti-nuclear antibody (ANA),

anti-double stranded DNA antibody, anti-Sjdgren’s syndrome-
related antigen A (Ro/SS-A), anti-Sjogren’s-syndrome-related
antigen B (La/SS-B), anti-histidyl transfer RNA synthetase and
anti-topoisomerase | (anti-Scl 70) 70. The results of each test
exceeding their own thresholds were considered to be positive.
Clinical presentations including glandular and extraglandular
manifestations; demographic features including age, gender;
serological profile and others were noted.

We assessed the clinical outcomes of the patients in terms of
sicca symptoms, joint symptoms and systemic involvement at
the last recorded follow up visit. Major systemic involvement
was defined as any significant involvements of musculoskeletal,
renal, cardiovascular, gastrointestinal and neurological systems.
The study adhered to the principles of the Helsinki Declaration.

Statistical Analysis

IBM SPSS version 19.0 software was used for data analysis (IBM
SPSS Statistics 19, Somers, New York). Descriptive statistics were
given as number (n), percent (%), mean and standard deviation.
A p value of <0.05 was considered to be statistically significant.

Results

The mean age of 49 patients (46 female, 3 male) included in the
study was 48.39+11.45 years [minimum (min): 18, maximum
(max): 81]. Female/male ratio was 15.3/1. Thirty four (69.4%) of
the patients were pSS,; fifteen (30.6%) patients were diagnosed
as sSS. The distribution of the concomitant rheumatic diseases
in patients with sSS is given in Table 1. All patients with sSS
were female. The most common subjective presenting feature
at the time of the diagnosis was dry eye (98%) and dry mouth
(92%). Minor salivary gland biopsy was found positive in 43
(87.8%) patients. Arthralgia was seen in 37 (75.5%) patients;
while the number of the patients with chronic arthritis was 10
(20.4%). Two of the three patients with Raynaud phenomenon,
had concomitant scleroderma; one patient had MCTD. Of the

Table 1. Distribution of the concomitant rheumatic

diseases in patients with secondary Sjégren’s syndrome
and the thyroid pathologies in all patients

Variables n %
Rheumatic diseases

SLE 4 8.2
MCTD 4 8.2
RA 3 6.1
Scleroderma 2 4.1
FMF 2 4.1
Thyroid pathologies

Hashimato thyroiditis 4 8.2
Multinodular goiter 3 6.1
Thyroid papillary cancer 1 2.0
SLE: Systemic lupus erythematosus, MCTD: Mixed connective tissue disease, RA:
Rheumatoid arthritis, FMF: Familial Mediterranean fever
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10 patients with chronic arthritis; three had RA, one had MCTD
and one had SLE. The remaining five patients were diagnosed
as pSS.

Eight patients (16.3%) had thyroid pathologies. The distribution
of the thyroid pathologies in all patients is in Table 1. The patient
with thyroid papillary cancer was also diagnosed with RA and
PBC.

Two patients with renal involvement were diagnosed with pSS.
One of the patients with renal involvement had tubulointerstitial
nephritis; while the other one had renal tubular acidosis. Two
of the patients had pericardial effusion; one of these patients
also had a diagnosis of RA, while the other was diagnosed with
pSS. Six patients (12.2%) had neurological involvement. In four
of the patients with neurological involvement; vasculitic lesions
were detected in the central nervous system, two patients had
transverse myelitis. Serological characteristics of the patients are
shown in Table 2. In four (66.7%) of the patients with neurological
involvement, ANA was positive. However, only one patient with
neurological involvement was also diagnosed with SLE; the other
five patients were diagnosed with pSS. Two patients with positive
anti-Scl 70 were diagnosed with scleroderma.

Discussion

In our study, 34 of the patients were diagnosed with pSS;
while 15 patients were diagnosed with sSS. The mean age of
our patients was 48.39+11.45 years (min:18, max:81). The
female/male ratio of the patients was 15.3/1. Compared to
the literature, the mean age of our patients was lower and the
female/male ratio was higher (9).

SSis characterized by a heterogeneity of clinical manifestations,
serological markers and symptoms. In SS, the incidence of
extraglandular systemic symptoms is about one third. The
symptom severity and variety of the patients is also affected
by the concomitant rheumatic diseases. In patients with SS,
typically the lacrimal and salivary glands are involved. It is
known that patients often present with complaints of dry
eye and dry mouth. Skin, lung, heart, gastrointestinal system,

Table 2. Serological characteristics of the patients with

Sjogren’s syndrome

ANA Positive/Negative | 20 (40.8)/29 (59.2)
Anti-dsDNA Positive/Negative | 2 (4.1)/47 (95.9)

RF Positive/Negative | 14 (28.6)/35 (71.4)
Anti-CCP Positive/Negative | 2 (4.1)/47 (95.9)

Anti Ro/SS A Positive/Negative | 23 (46.9)/26 (53.1)
Anti La/SS B Positive/Negative | 13 (26.5)/36 (73.5)
Anti-Jo-1 Positive/Negative | 1(2)/48 (98)

Anti-Scl 70 Positive/Negative | 2 (4.1)/47 (95.9)

Data are shown as n (%). ANA: Antinuclear antibody, Anti-dsDNA: Anti-double
stranded DNA antibody, RF: Rheumatoid factor, Anti-CCP: Anti-cyclic citrullinated
peptide, Anti Ro/SS A: Anti-Sjogren’s syndrome related antigen A, Anti-La/SS B:
Anti-Sjogren’s-syndrome-related antigen B, anti-JO-1: Anti-histidyl transfer RNA
synthetase, Anti-Scl 70: Anti-topoisomerase |

central and peripheral nervous system, musculoskeletal system
and kidneys can also been involved by SS (9,10).

The most common rheumatic diseases associated with sSS are
RA and SLE (11). Familial Mediterranean fever (FMF) and SS
co-occurrence were reported as case reports in the literature
(12,13). Three (6.1%) of our patients with sSS had RA, four
(8.2%) with SLE, four (8.2%) with MCTD, two (4.1%) with
scleroderma and two (4.1%) with FMF. Both of the patients with
FMF were followed up with FMF for years. The clinic of SS was
established over the time in these patients.

The musculoskeletal system findings of the SS include
arthralgia, mostly non-erosive arthritis and sometimes myositis
accompanied by elevation of muscle enzymes, myalgia and
tenosynovitis which can lead to Jaccoud arthropathy (14).

The most common symptoms of the patients included in our
study were dry eye and dry mouth; three quarters of the
patients had arthralgia and approximately one-fifth of the
patients had arthritis. The symptoms of arthritis and arthralgia
were prominent in our patients with concomitant RA (7).
Systemic involvement in SS is well known; however, obvious
cardiac manifestations are extremely rare although clinically
silent involvements are fairly common on echocardiography
(15). Two (4.1%) of our patients had pericardiac effusion
due to cardiac involvement; one of our patients with cardiac
involvement was sSS (with RA); the other patient was pSS.
Renal involvement in SS is not rare. The most common renal
disease is tubulointerstitial nephritis. Renal tubular acidosis may
developin these patients (16). In three retrospective studies about
overt renal involvement in pSS showed that renal involvement
was seen in 5% and 4.3% of the patients, respectively (17,18).
In our study, two (4.1%) patients were diagnosed with renal
involvement; one patient was diagnosed as interstitial nephritis
and one patient had renal tubular acidosis. Both of the patients
with renal involvement were diagnosed with pSS.

Raynaud’s phenomenon can be seen in one third of the cases
with pSS (19). Garcia-Carrasco et al. (20) found the frequency
of Raynaud’s phenomenon to be 13% in a study with 320 pSS
patients and it was showed that joint involvement, skin vasculitis
and serological findings were more common in the Raynaud
phenomenon group. In our study, three (6.1%) patients had
Raynaud phenomenon; two of the patients had concomitant
scleroderma; one patient had MCTD. The frequency of Raynaud'’s
phenomenon in our study group was lower than the literature
(20).

Peripheral sensory or motor-sensory neuropathy can be seen
at a frequency of 10-20% in pSS. Central nervous system
involvement findings such as epilepsy and transverse myelitis
have also been reported (21-23). Neurological involvement ratio
was 12.2% in our study group. Our results were consistent with
the literature (21-23). In four of the six patients with neurological
involvement, vasculitic lesions were detected in the central
nervous system; two patients had transverse myelitis. In four of
these six patients, ANA was positive. One of these four patients
had SLE. Particular attention should be paid to the development
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of neurological symptoms in patients with SS who are positive
for ANA autoantibody.

Autoantibodies are frequently found positive in SS. ANA
positivity is 55-97%; RF positivity is 36-74% in SS. Anti-CCP
positivity is 3-10%. There are anti-Ro/SS-A (50-70%) and anti-
La/SS-B (25-40%) autoantibodies against the ribonucleoprotein
antigen (24). The SS-B autoantibody is more specific, but less
sensitive than the SS-A autoantibody. SS-A autoantibody is also
found positive in other autoimmune diseases (25). In our study,
ANA positivity was found to be 40.8% and RF positivity was
28.6%. Anti-SS-A positivity was 46.9% in our patients. In 26.5%
of the cases, anti-SS-B was positive. Our data were compatible
with the literature.

The main superiority of our study is that this is the first
study evaluating the demographic, clinical and serological
characteristics of patients with SS without primary-secondary
discrimination. Thus, data on this disease in which there is a
diagnostic delay of 8-10 years, will be increased and this study
will contribute to the increase of patient-physician awareness
to SS.

Study Limitations

Because of the retrospective design of our study, it is possible
that some glandular and extraglandular findings have not been
reported. Since it is a single-center study, the number of the
patients is limited. Therefore, our results may not reflect the
whole community. Long-term prospective studies are needed to
determine the increased risk of malignancy in SS.

Conclusion

SS is characterized by a heterogeneity of clinical manifestations,
serological markers, and symptoms. In SS, the incidence of
extraglandular systemic symptoms is approximately one-
third. The symptom severity and variety of the patient is also
affected by accompanying rheumatic diseases. Although the
most common symptom is sicca symptoms, there is a need
for prospective studies about this disease, which has a wide
symptomatology ranging from severe neurological involvement
to lymphomas.
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Ortopedi Doktorlarinda Osteoporoz Farkindaligi

Awareness of Osteoporosis in Orthopaedic Surgeons

® Tugba Aydin
Istanbul Fizik Tedavi Rehabilitasyon Egitim ve Arastirma Hastanesi, Fiziksel Tip ve Rehabilitasyon Klinigi, Istanbul, Tirkiye

Amacg: Bu calismanin amaai llkemizde calisan ortopedi doktorlarinin primer osteoporozun tani ve takibindeki farkindaligi ortaya koymaktir.
Gereg ve Yéntem: Bu calisma acik erisimli, web tabanli, cevrimici anket calismasi olarak planlandi. Universite hastanesi, egitim arastirma
hastanesi, devlet ve 6zel hastanelerde calisan 166 ortopedi doktoru calismaya dahil edildi.

Bulgular: Doktorlarin %30,1'i postmenopozal hastalardan, %41,02'si 65 yas Ustl hastalardan, %38,6's kalca kirngi ile gelen hastalardan,
%34,9'u vertebra kingi ile gelen hastalardan, %4,8'i &n kol kingi ile gelen hastalardan dual enerji X-ray absorbsiyometri (DXA) isterken,
doktorlarin %30,1'i hicbir hastadan DXA istemediklerini belirtti. Doktorlarin %63,9'u 65 yas Ustu kirikla gelen hastayr osteoporoz agisindan
degerlendirmedigini sdyledi. Frajilite kingi tespit ettikleri hastalardan ortopedi doktorlarinin %36,1'i D vitamini seviyesini istemedigini belirtti.
Primer osteoporozda tedaviyi ortopedi doktorlarinin %79,5'i DXA'nin T-skoruna, %15,7'si DXA'nin Z-skoruna, %55,4'UG yasa, %37,7'si
cinsiyete, %51,8'i frajilite kingr varligina, %37,3'UG daha &nce kullandigi osteoporoz ilaglarina, %13,3'UG FRAX risk siniflamasina gore
planladiklarini sdyledi. Primer osteoporozda D vitamini distkligu olan hastalara doktorlarin %22,9'u 300,000 U 25 hidroksi vitamin D'yi
[25(0OH)D] iceren amplilleri oral olarak, %1,2'si bu ampulleri intramuskuler olarak verdigini; doktorlarin %15,7'si 50,000 IU 25(OH)D iceren
sisenin timinU haftada bir oral olarak, %10,8'i bu siseyi her glin damla olarak verdigini soyledi.

Sonug: Ortopedi doktorlarinin osteoporoz hastalarinin tani ve takibindeki bilgi dizeyi ve farkindaligi beklenenden daha disuktdr. Kirik
tedavisinden sorumlu olan ortopedi doktorlarinda bu durumu iyilestirmek icin ek calismalar ve miidahale programlari gereklidir.

Anahtar kelimeler: Osteoporoz, ortopedi, anket

Abstract

Objective: In this study, we aimed to evaluate the awareness of orthopaedic surgeons working in Turkey regarding the diagnosis and follow-
up of primary osteoporosis.

Materials and Methods: In this study designed as an open-access, web-based, online survey, 166 orthopaedic surgeons working in university
hospitals, educational research hospitals and public and private hospitals were included.

Results: Overall, 30.1% doctors stated that they request for a dualenergy X-ray absorptiometry (DXA) scan in postmenopausal patients,
41.02%, 38.6%, 34.9% and 4.8% in patients aged >65 years, those with hip fractures, with vertebral fractures and with forearm fracture,
respectively, whereas 30.1% doctors stated that they did not request for a DXA scan from any patient. Further, 63.9% doctors reported that
they did not evaluate patients aged >65 years with fractures for osteoporosis. Of the patients with fragility fractures, 36.1% orthopaedic
doctors stated that they did not request for vitamin D results. In primary osteoporosis, 79.5% orthopaedic surgeons stated that they treated
with DXA's T-score, 15.7% with DXA’s Z-score, 55.4% with age, 37.7% with gender, 51.8% in fragility fractures, 37.3% of the osteoporosis
drugs previously used and 13.3% according to the FRAX risk classification. In primary osteoporosis, 22.9% doctors stated that they
administered patients low vitamin D ampoules containing 300,000 U 25 (OH) vitamin D orally and 1.2% administered it intramuscularly;
moreover, 15.7% doctors administered these patients 50,000 IU 25 (OH) vitamin D bottle orally once a week, and 10.8% prescribed the
vitamin to be taken as drops daily.

Conclusion: The knowledge and awareness of orthopaedic doctors in the diagnosis and follow-up of primary osteoporosis is lower than
expected. Orthopaedic doctors involved in the treatment of fractures require additional studies and intervention programmes to improve
their knowledge regarding this condition.

Keywords: Osteoporosis, orthopaedics, survey
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Giris

Osteoporoz, distk kemik kitlesi ve kemik dokusunun mikro-
mimarisinin - bozulmasi sonucunda kemik kirilabilirliginde ve
kirik riskinde artisla sonuglanan progresif bir metabolik kemik
hastaligidir (1).

Osteoporoz, dlinya ¢apinda yilda yaklasik 9 milyon kirnga neden
olmaktadir (2). Saglikli kemikte kirik olusturmayacak dizeydeki
dustk dizeyli ve dustk enerjili travma olarak bilinen mekanik
glcler sonucu olusan kirga frajilite kingr denilir. Dinya Saglik
Orgliti’'ne goére bu mekanik giic, ayakta durma pozisyonu ya
da daha dustk mesafeden dismeye denk olan glctdr. Frajilite
kiriklari en cok vertebra, proksimal femur ve distal radiusta izlenir
(2). Frajilite kingi olan hastalarin ilk bir yil icinde tekrar frajilite kingi
gecirme riski %5,8 olup, bu oran her gegen yil artmaktadir (3).
Bu kiriklar yiiksek mortalite, morbidite ve fonksiyonel bagimsizlik
kaybina neden olmaktadir (4). Risk altinda oldugu distndlen
hastalarda frajilite kiriklarinin énlenmesi veya daha 6nce frajilite
kingi olan hastalarda yeni kirik olusumunu énlemek icin cesitli
tedaviler bulunmaktadir (2). Ancak osteoporozu olan bircok hasta
frajilite kingi olusana kadar osteoporoz tanisi almamaktadir. Hatta
¢cogu zaman frajilite kirik tanisi alan hastalarda bile osteoporoz
tanisi  konulamamaktadir (5). Oysa kirk sonrasi baslanan
osteoporoz tedavisinin yeni kirk olusumunu ve mortaliteyi azalttigi
calismalarda gosterilmistir (6,7).

Genellikle osteoporotik kirngi olan hastalari ilk degerlendiren
ve tedavi eden doktorlar ortopedi doktorlaridir. Bu nedenle
ortopedi doktorlari kirik ile basvuran hastalarda osteoporoz
tani ve tedavisini baslatarak, uzun vadeli saglik sonuglarini
degistirmek  (sonraki  kirlmanin  Onlenmesi, dizabilite ve
mortalitenin azaltiimasi) icin benzersiz bir firsata sahiptirler (8).
Ancak literatr incelendiginde dogru osteoporoz tani ve tedavisi
alan osteoporotik kirik hastalarinin oraninin oldukga dusik
oldugu gortlmustir (9-11). Bu durum bize ortopedi hekimlerinin
osteoporoz icin hastalari degerlendirmeyi ve osteoporozu tedavi
etmeyi yeterince dnemsemediklerini distindirmustur.

Bu calismada, Ulkemiz ortopedi doktorlarinin  primer
osteoporozun tanisi, takibi ve frajilite kiriklari konusundaki
farkindaligini ortaya koymayr amaclamistir.

Gereg ve Yontem

Bu calisma online doldurulan web tabanli bir ankettir. Calisma
protokolli, Helsinki Deklarasyonu’na uygun olarak 2019/18
onay numarasl ile istanbul Bakirkdy Dr. Sadi Konum Egitim ve
Arastirma Hastanesi Etik Kurulu tarafindan onaylandi. Katilimcilar
calisma hakkinda bilgilendirildi ve sézlt onamlari alindi. Agk
erisimli cevrimici SurveyMonkey yazilimi (SurveyMonkey, CA,
U.S.A.; http://www.surveymonkey.com), anketimizi olusturmak
ve yonetmek icin kullanildi. Anket linki; Universite hastanesi,
egitim arastirma hastanesi, devlet hastanesi ve 6zel hastanelerde
calisan; anketi doldurmaya gondlli  olan tim ortopedi
doktorlarina e-posta yolu ile gonderildi (n=180). Aktif olarak
calismayan doktorlar ve asistanlik slresi 3 seneden az olan
asistan hekimler ¢calismaya alinmadi.

Ankette demografik bilgiler ve primer osteoporoz ile ilgili, iki
farkli baslk altinda incelenen sorular vardi. Sorular c¢oktan
secmeli olarak hazirlandi. Bazi sorularin birden fazla cevabi vardi.
Bazi sorularin birden fazla cevabi oldugu anketin girisi bolimune
yazildi.

istatistiksel Analiz

Verilerin tanimlayici istatistiklerinde ortalama, standart sapma,
medyan, en dusik, en yiksek, frekans ve oran degerleri
kullaniimistir. Nitel bagimsiz verilerin analizinde kikare test
kullanildi. Analizlerde SPSS 22.0 programi kullaniimigtir.

Bulgular

Ankete katilmayi kabul eden 180 doktorun, 166 tanesinin anketi
eksiksiz doldurdugu gorildi. Arastirmaya katilan doktorlarin
yas ortalamasi 35,4+9,1 yildi. Doktorlarin %42,2'si asistan,
%47'si uzman, %7,2'si dogent, %3,6'si profesor doktor idi.
%14,5 doktor devlet hastanesinde, %53 doktor egitim arastirma
hastanesinde, %10,8 doktor &zel sektorde, %21,7 doktor
Universite hastanelerinde calismaktaydi (Tablo 1).

Ortopedi doktorlarina gunlik pratiklerinde hangi hastalardan
dual enerji X-ray absorbsiyometri (DXA) istedikleri soruldu.
Postmenopozal hastalardan doktorlarin = %30,1'i, 65 vyas
Ustl hastalardan doktorlarin %41, kalca kingi ile bagvuran
hastalardan doktorlarin %38,6'si, vertebra kingi ile basvuran
hastalardan doktorlarin %34,9'u, 6n kol kingi ile basvuran
hastalardan doktorlarin %4,8'i DXA isterken, doktorlarin %30, 1'i
hicbir hastadan DXA istemediklerini belirtti (Tablo 1).

Primer osteoporozda tedavi ve takibi doktorlarin  %6'si
hastalarini dahiliye hekimine, %60,2'si hastalarini fizik tedavi
ve rehabilitasyon (FTR) hekimine yonlendirirken; doktorlarin
%33,7'si tedavi ve takibi kendilerinin yaptiklarini sdyledi (Tablo
1).

Altmis bes yas Ustu kirikla gelen hastayl ortopedi doktorlarin
%36,1'i osteoporoz agisindan degerlendirirken, %63,9'u bu
hastalar osteoporoz agisindan degerlendirmedigini  sOyledi
(Tablo 1).

Frajilite king tespit ettikleri hastalarda ortopedi doktorlarinin
%36,1'i, D vitamini seviyesi istemezken, %63,9'u D vitamini
seviyesini istemektedir. Yine ayni hasta grubunda doktorlarin
%37,3'U hastalardan serum kalsiyum (Ca), fosfor (P), kreatinin,
alkalen fosfataz (ALP), parathormon (PTH) degerlerini isterken,
doktorlarin %62,7'si istememektedir (Tablo 1).

Primer osteoporozda tedaviyi neye gére planlarsiniz sorusuna
ortopedi doktorlarinin %79,5'i DXA T-sskoruna gore cevabini,
%15,7'si DXA Z-skoruna gore cevabini, %55,4'U yasa gore
cevabini, %37,7'si cinsiyete gore cevabini, %51,8'i frajilite kingi
varligina gore cevabini, %28,9'u frajilite kinginin lokalizasyonuna
gore cevabini, %26,5i mevcut hastaliklarina goére cevabini,
%37,3'G daha oOnce kullandigi osteoporoz ilaglarina gore
cevabini, %13,3'G kirik riski degerlendirme araci (FRAX) risk
siniflamasina gore cevabini secti (Tablo 1).

Primer osteoporozda D vitamini distkligu tespit ettiginiz
hastalara D vitamini tedavisini nasil verdiklerini sordugumuzda,
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Tablo 1. Ortopedi doktorlarinda osteoporoz degerlendirme anket verileri

Minirpum- Medyan Ortalama £ SS/
maksimum (n-%)
Yas (yil) 25 |66 |33 35,4+%9, 1
Asistan - - - 70+%42,2
Uzmaniik Uzman - - - 78+%47
Dogent - - - 12+%7,2
Profesor - - - 6+%3,6
Devlet hastanesi - - - 24+%14,5
Tl D E.gitim arastirma hastanesi - - - 88+%53
Ozel sektor - - - 18+%10,8
Universite - - - 36£%21,7
Giinliik pratiginizde hangi hastalardan DXA istiyorsunuz
Postmenopoz biitlin hastalardan - - - 50+%30, 1
65 yas Ustl bitln hastalardan - - - 68+%41
Kalca kirndi ile basvuran btitiin hastalardan - - - 64+%38,6
Vertebra kirgdi ile basvuran bitln hastalardan - - - 58+%34,9
On kol kirgi ile basvuran biitiin hastalardan - - - 8+%4,8
Hicbir hastadan DXA istemiyorum - - - 50+%30, 1
Primer osteoporozda tedavi ve takip
Dahiliye hekimine yonlendiririm - - - 10£%6
Fizik tedavi ve rehabilitasyon hekimine ydnlendiririm - - - 100£%60,2
Tedaviyi ve takibi kendim yaparim - - - 56+%33,7
L . Degerlendirmem - - - 60+%36, 1
65 yas Ustu kirikla gelen hastayr osteoporoz icin - —
Degerlendiririm - - - 106+%63,9
o ) . D vitamini seviyesi istemem |- - - 60+%36, 1
Frajilite kingi tespit ettigim hastalarda B ——
D vitamini seviyesi isterim - - - 106+%63,9
Frajilite kingi olan hastalarda Ca Istemem - - - 62+%37,3
(Ca, P kreatinin, ALR PTH) parametrelerini isterim . _ _ 104+%62,7
Primer osteoporozda tedaviyi kendiniz yaparsaniz, tedavi planinizi neye gére yaparsiniz?
DXA T-skoruna gore - - - 132+%79,5
DXA Z-skoruna gore - = S 26+%15,7
Yasa - - - 92+%55,4
Cinsiyete - - - 62+%37,3
Frajilite kingi varligina - - - 86+%51,8
Frajilite kinginin lokalizasyonuna - - - 48+%28,9
Diger mevcut hastaliklarina - - - 44+%26,5
Daha 6nce kullandigi osteoporoz ilaglarina gore - - - 62+%37,3
FRAX risk siniflamasina gére - - - 22+%13,3
Primer osteoporozda D vitamini diisiikliigii tespit ettigim hastalara
300.000 IU 25(OH)D iceren ampulleri oral olarak veririm - - - 38+%22,9
300.000 IU 25(0OH)D vitamini iceren ampulleri intramuskuler olarak veririm - - - 2+%1,2
50.000 1U 25(OH)D iceren sisenin timunl haftada bir oral olarak veririm - - - 26+%15,7
50.000 IU 25(OH)D iceren siseyi her gtin damla olarak veririm - - - 18+%10,8
Sadece Ca ile kombine sekilde bulunan D vitamini preparatlari veririm - - - 32+%19,3
Diger branslara yénlendiririm - - - 50+%30,1
Primer osteoporozda D vitamini diistikliigii tespit ettigim hastalara Ca replasmani
Baslamam - - - 70+%42,2
Baslarim - - - 96+%57,8

SS: Standart sapma, DXA: Dual enerji X-ray absorbsiyometri, Ca: Kalsiyum, P: Fosfor, ALP: Alkalen fosfataz, PTH: Parathormon
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%22,9 ortopedi doktorunun 300,000 U 25(OH)D vitamini
iceren ampulleri oral olarak verdigini, %1,2 doktorun 300.000
IU 25(0OH)D vitamini iceren ampulleri intramuskuler olarak
verdigini, %15,7 doktorun 50.000 IU 25(OH)D vitamini iceren
sisenin timand haftada bir oral olarak verdigini, %10,8 doktor
50.000 25(OH)D vitamini iceren siseyi herglin damla olarak
verdigini, %19,3 doktor sadece Ca ile kombine sekilde bulunan
D vitamini preparatlar verdigini soyledi. %30, 1 ortopedi doktoru
ise D vitamini dlsUkligu tespit ettigi hastasini diger branslara
yonlendirdigini belirtti (Tablo 1).

Primer osteoporozda D vitamini distkligu tespit ettiginizde
hastalariniza Ca replasmani da baslar misiniz diye sordugumuzda
ise doktorlarin %42,2'si replasman vermezken, %57,8'i Ca
replasmani yaptigini séyledi (Tablo 1).

Asistan (egitiminin 3. senesini bitirmis) ve uzmanlar (uzman,
dogent ve profesorler) arasindaki anket verilerini karsilastiran
verilere Tablo 2'de yer verilmistir. Buna gore uzmanlarda 65
yas Ustl hastalardan DXA isteme orani ve kalca kingi olan
hastalardan DXA isteme orani asistanlardan anlamli (p<0,05)
olarak daha fazlaydi. Hicbir hastadan DXA istememe orani ise
asistanlarda uzmanlardan anlamli (p<0,05) olarak daha fazlaydi
(Tablo 2).

Uzmanlarda primer osteoporoz tedavisi kendisini yapma orani,
asistanlarda ise primer osteoporoz tedavisini FTR uzmanina
yonlendirme orani anlamli (p<0,05) olarak daha fazlaydi
(Tablo 2).

Uzmanlarda 65 yas Usti kirkla gelen hastalarn osteoporoz
agisindan degerlendirme orani asistanlardan anlamli (p<0,05)
olarak daha fazlaydi (Tablo 2).

Uzmanlarda primer osteoporozda tedaviyi DXA T-sskoruna
gore baslama orani asistanlardan anlamli (p<0,05) olarak daha
fazlaydi, yine uzmanlarda tedaviyi DXA Z-skoruna gore baslama
orani ise asistanlardan anlamli (p<0,05) olarak daha distktu.
Asistanlarda primer osteoporozda tedaviyi FRAX siniflamasina
gore baslama orani uzmanlardan anlamli (p<0,05) olarak daha
fazlaydi (Tablo 2).

Tartisma

Bu calisma Ulkemizde ortopedi doktorlarinin  osteoporoz
konusundaki bilgi dizeyini sorgulayan ortopedi doktorlarina
yapilan ik anket calismasidir. Osteoporoz, progresif kirik
olusana kadar siklikla asemptomatik kalan sessiz bir hastaliktir.
Turkiye'de 2010 yilinda yapilan Fraktlrk calismasinda 50-
64 yas arasi kisilerde kalca kingi 1 yilda toplam 24.000 kiside
gorulmektedir (12). Frajilite kingr olusumunda bilinen en énemli
risk faktord énceki frajilite kingidir. Bu nedenle ortopedistlerin bu
yeni kiriklari énlemedeki rolt oldukca énemlidir (13). Ortopedi
doktorlari  osteoporoz konusundaki farkindaliginin - artmas,
osteoporoz tedavisine aktif katilimi ile frajilite kingi olan hastalara
osteoporoz tedavisinin baslanma oraninin arttigi calismalarla da
gosterilmistir (14,15).

Amerikan Ulusal Osteoporoz; 65 yas ve Uzeri tim kadinlardan,
70 yas Ustl tlim erkeklerden; kirik icin risk faktori olan

postmenopozal kadinlar, menopoza gecis evresinde olan kadinlar
ve 50-69 yas erkeklerden; 50 yas Uzeri kingi olan eriskinlerden
DXA istenmesini tavsiye etmektedir (16). Anket calismamizda
ise ortopedi doktorlarina hangi hastalardan DXA istedikleri
soruldugunda %30,1 doktorun postmenopozal kadinlardan,
%41 doktorun 65 yas Ustl hastalardan, %38,9 doktorun kalca
kingi teshisi konulan hastalardan, %34,9 doktorun vertebra
kingi teshisi konulan hastalardan ve %4,8 ortopedi hekiminin
6n kol kingi ile basvuran hastalardan DXA istedigi belirlenmistir.
Calismamiza gdre %30, 1 ortopedi hekimi ise hicbir hastasindan
DXA istememektedir. Yine arastirmamiza gore 65 yas UstU kirikla
gelen hastalar %36,1 ortopedi doktoru osteoporoz agisindan
degerlendirmedigi  tespit edilmistir.  Kalca kingi ardindan
osteoporoz tedavisini arastiran calismalar incelendiginde
kirk sonrasi osteoporoz tedavisi baslama oranlarinin %5 ile
%30 arasinda degistigi izlenmistir (12). Ulkemizde ortopedi
hekimlerinin kirik sonrasi DXA isteme oraninin calismamizda
da duslk olmasi, kirik sonrasi osteoporoz tedavi oranlarinin
dustkliguni aciklar niteliktedir. Gong ve ark. (17), 50 yas Ustl
kirik 6yklsu olan kadin hastalari taradiklari ¢alismalarinda kalca
kingr olan hastalarin %22,5'ine, vertebra kingr olan hastalarin
%28,8'ine, el bilek kirgi olan hastalarin %8,7'sine DXA istendigi
belirtmislerdir.  Bu oranlar bizim calismamizdaki sonuclari
desteklemektedir.

Serum 25(OH)D vitamini eksikligi kemik sagligini olumsuz yonde
etkilemektedir (18). Bu duruma ek olarak ézellikle yasl hastalarda
25(OH)D vitamini eksikliginin disme riskini artirdidi, D vitamini
takviyesinin ise dismeleri azalttigr gésterilmistir (19). D vitamini
eksikligi kemik metabolizmasi ve disme riski Uzerine etkileri
nedeni ile kirik riskini artirmaktadir (18). Bu nedenler ile 25(0OH)
D vitamini 6lctilmesi osteoporoz tani ve takibinde dnerilmektedir.
Tedavide hedef, 25(OH)D vitamini seviyesini 30 ng/mL Ulzerinde
tutmakti.  25(OH)D dlzeyi <20 ng/mL dlzeyinde olan
hastalarda; serum Ca, B ALR PTH, kreatinin Olctlmesi de Oneriler
arasindadir (20). D vitamini eksikliginin osteoporoz hastalarinin
takibinde bu kadar 6nemli olmasina ragmen anket calismamizda
frajilite kingi tespit ettigikleri hastalarda ortopedi doktorlarin
%36,1inin D vitamini seviyesi, %37,3'Unln ise Ca parametreleri
(Ca, R Kreatinin, ALR PTH) istemedikleri gorilmustur.
Osteoporoz tanisi kemik mineral yogunlugunun kantitatif
degerlendirmesine dayanir. Bu degderlendirme genellikle DXA
ile yapilir. Tskorunun -2,5 standart sapma (SS) altinda olmasi
osteoporoz tanisi koydurur (21). Uluslararasi Klinik Dansitometri
Dernegi sekonder osteoporozu olan premenapozal kadinlar,
50 yas alti erkekler ve ¢ocuklarin osteoporoz tanisinda Z-skoru
kullanilmasi tavsiye eder. Z-skoru -2,0 SS ve alti ise kronolojik
yasa gore beklenenden dustk kemik kitlesinden bahsedilir.
Primer osteoporoz tanisinda Z-skoru tercih edilmemektedir (22).
Yas, cinsiyet, dnceki frajilite kingi varlidi, bu kingin lokalizasyonu,
kronik baska hastaliklarin varligi, kirik riski icin degerlendirmede
kullanilan ~ klinik  risk  faktorleri arasinda  sayilmaktadir.
Osteoporoz tani ve tedavisine yol gdstermesi icin bu durumlar
hastalarda sorgulanmasi onerilmektedir (21). Dinya Saglik
Orgliti tarafindan hastalardaki kirik riskini tespit etmek icin
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Tablo 2. Asistan ve uzmanlar (uzman, docent ve profesorler) arasinda anket verilerinin karsilastiriimasi

Asistan Uzman
n (% n % P

Giinliik pratiginizde hangi hastalardan DXA istiyorsunuz?
Postmenopoz biitiin hastalardan 16 | %22,9 34 %35,4 0,082 |2
65 yas Ustii bitiin hastalardan 20 | %28,6 48 %50 0,006 |2
Kalca kirigi ile bagvuran biitiin hastalardan 20 | %28,6 44 %45,8 0,024 | 2
Vertebra kirigi ile basvuran biitiin hastalardan 20 | %28,6 38 %39,6 0,142 | x?
On kol kingi ile basvuran biitiin hastalardan 2 %2,9 6 %6,3 0,313 | 2
Hicbir hastadan DXA istemiyorum 32 | %457 18 %18,8 0,000 | 2
Primer osteoporozda tedavi ve takip
Dahiliye hekimine yonlendiririm 6 %8,6 4 %4,2
Fizik tedavi hekimine y6énlendiririm 50 | %71,4 50 %52, 1 0,005 | 2
Tedaviyi ve takibi kendim yaparim 14 | %20 42 %43,8
65 yas Ustii kirikla gelen hastalari Degerlendirmem 34 | %48,6 26 %27,1 0,004 | »2
osteoporoz icin Degerlendiririm 36 | %51,4 70 %72,9

il & i i i D vitamini seviyesi istemem 26 | %37,1 34 %35,4
E;asjt";:rlc(i:lgl fespit etigim D vitamini seviyesi isterim 44 | %62,9 62 %64,6 0819 | %
Frajilite kirgi olan hastalarda istemem 30 | %42,9 32 %33,3
Ca (Ca, P kreatinin, ALP, PTH) o 0,210 | %2
parametrelerini Isterim 40 | %571 64 %66,7
Primer osteoporozda tedaviyi kendiniz yaparsaniz, tedavi planinizi neye gére yaparsiniz?
DXA T-skoruna gore 50 | %71,4 82 %85,4 0,027 | ¢2
DXA Z-skoruna gére 16 | %22,9 10 %10,4 0,029 | %2
Yasa 36 | %51,4 56 %58,3 0,377 | x?
Cinsiyete 28 | %40 34 %35,4 0,547 | %2
Frajilite kingi varligina 32 | %45,7 54 %56,3 0,180 | x?
Frajilite kinginin lokalizasyonuna 22 | %314 26 %27,1 0,542 | 2
Diger mevcut hastaliklarina 24 | %34,3 20 %20,8 0,052 | 2
Daha 6nce kullandig osteoporoz ilaglarina gére 24 | %343 38 %39,6 0,486 | x?
FRAX risk siniflamasina gére 14 | %20 8 %8,3 0,029 |2
Primer osteoporozda D vitamini diistikliigii tespit ettigim hastalara
300.000 1U 25(0OH)D iceren ampulleri oral olarak veririm 16 | %22,9 22 %22,9 0,858 | 2
g?a()‘:;)l(()(\)lél;lir?;(OH)D vitamini iceren ampulleri intramuskuler 5 %2.9 0 %0 0,344 | %2
\Slgr?'fl)g‘lu 25(OH)D iceren sisenin tiimiinii haftada bir oral olarak 12 | %171 14 %14.6 0,816 |2
50.000 1U 25(OH)D iceren siseyi her giin damla olarak veririm 6 %8,6 12 %12,5 0,163 | 2
\S,:::t:icme Ca ile kombine sekilde bulunan D vitamini preparatlari 12 | %171 20 %20.8 0,692 |52
Diger branslara yonlendiririm 22 | %314 28 %29,2 0,886 | x?
Primer osteoporozda D vitamini Baslamam 34 | %48,6 36 %37,5
diisuikliigii tespit ettigim hastalara 0,154 | 2
Ca replasmani Baglarim 36 | %514 60 %62,5
2 kikare test, DXA: Dual enerji X-ray absorbsiyometri, Ca: Kalsiyum, P: Fosfor, ALP: Alkalen fosfataz, PTH: Parathormon
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FRAX kullanilmasi  6nerilmektedir.  FRAX https://www.shef.
ac.uk/frax/ web adresinden hastalara ait bilgiler doldurularak
hastalarin 10 yillik kirik riskini degerlendirir (23). Calismamizda
primer osteoporozda tani ve tedavi planini yaparken ortopedi
doktorlarinin = %79,5'inin  DXA Tskoru, %15,7'sinin  DXA
Z-skoru, %55,4'Unun yasi, %37,3'Unln cinsiyeti, %51,3"Unln
frajilite kingi varligini, %51,8'inin frajilite kingi lokalizasyonunu,
%26,5'inin diger mevcut hastaliklar, %37,3'Unln daha 6nce
kullandigi osteoporoz ilaglarini, %13,3'Gnlin ise FRAX riski
siniflamasini dikkate aldigini gorduk.

Avrupa Osteoporoz ve Osteoartrit Klinik ve Ekonomik Yonleri
Dernegi (ESCEQ); 25(OH)D dizeyi <10 ng/mL dizeyinde
olanlarda kemiklerde mineralizasyon defekti oldugunu; 25(0OH)
D diizeyi <20 ng/mL olanlarda kemik déngiisi ve/veya serum
PTH seviyesinde artma oldugunu; 20 ng/mL <25(OH)D <30 ng/
mL olanlarda nétral etki (kemik dongusd ve PTH normal) ve
yine bu dlzeyde kirik riskinde, disme riskinde ve mortalitede
azalma izlendigini belirtmistir. 25(OH)D =30 ng/mL olmasinin
ozellikle kirlgan geriatrik hastalarda kirik, dlisme ve mortalitenin
azalmasi igin optimal hedef oldugunu vurgulamisti. 25(0OH)
D vitaminin 50 ng/mL Ustlinde olmasinda advers olaylar
gorulebilecegini sdylemistir (24). ESCEO tarafindan sekiz ylz
IU/gln D vitamini alinmasi onerilmektedir (25). D vitamini
distkliginde hedef, serum 25(0OH)D vitamini diizeyini 30 ng/
mL ve Uzerine cikarilmasi olmalidir. D vitamini eksikligi (<10-20
ng/mL) olanlarda 50.000 IU/hafta, 6-8 hafta siire ile D vitamini
oral olarak verilmelidir. Hedef diizeye ulasinca glnlik idame
dozuna gecilmelidir. Hedef duzeye ulasilamadi ise tedaviye
50.000 IU/hafta, 3-6 hafta sure ile devam edilmelidir (20,26).
Ortopedi hekimlerimize D vitamini dusikltgu bulunan hastalara
D vitamini takviyesini nasil yaparsiniz diye sordugumuzda
%?22,9'unun 300.000 IU 25(OH)D vitamini iceren ampuller oral
olarak verdigini, %1,2 ortopedi hekiminin ise ayni ampulleri
intramuskuler yolla verdigi gérildi. %15,7 doktorun 50,000
IU 25(OH)D vitamini iceren siseyi haftada bir oral olarak
vermeyi tercih ederken, %10,8 doktorun ise ayni siseyi damla
damla verdigini gozlemledik. %19,3 ortopedi hekimi ise serum
D vitamini eksikligi tespit ettikleri hastalarda sadece Ca ile
kombine halde bulunan oral preperatleri tercih ettigini séyledi.
Ortopedi doktrolarinin %30, 1'i D vitamini eksiligi tespit ettikleri
hastalari diger branslara yonlendirdigini ifade etti.

D vitamini ile birlikte yeterli Ca alimi saglanmalidir (19-70 yas:
1.000 mg/glin, >70 yas: 1.200 mg/giin) (20). Ancak ortopedi
hekimlerimize D vitamini disUkligu bulunan hastalariniza Ca
replasmani yapar misiniz diye sordugumuzda %42,2'sinin Ca
vermedigi gordldd.

Osteoporoz tedavisi bircok brans tarafindan yapilmasina
ragmen, hastalarin  kemik kingi olustugunda karsilastigi
ilk doktor ortopedi hekimleri olmaktadir (27). Ortopedi
doktorlarinin osteoporozu iyi  bilmeleri  beklenmelidir.
Anketimizin sonuglarini inceledigimizde ortopedi hekimlerinin,
primer osteoporozda tedavi ve takip icin %6'sinin hastalarini
dahiliye  hekimine, %60,2'sinin  fizik tedavi hekimine
yonlendirdigini, %33,7 ortopedi doktorunun ise tedavi takibi

kendisinin yaptigi gorulda. Sorbi ve ark. (8) yaptiklari calismada
ortopedi doktorlarinin ve dahiliye hekimlerin osteoporoz
degerlendirmesi ve tedavisi konusundaki tibbi bilgilerini
karsilastirmislardir. Bu calismaya gére ortopedi doktorlarinin
cogu, kirik sonrasi hastalari tibbi konsultasyon icin ilgili ekibe
yonlendirmekte genel bir motivasyon eksikligi sergilemislerdir.
Ayni zamanda bu calismada dahiliye hekimlerin, frajilite king
olan hastalarin osteoporozunu degerlendirme ve tedavi
etme konusunda daha fazla bilgili oldugu gosterilmistir (8).
Kendi calismamizin ve bu calismanin sonuglari bize ortopedi
hekimlerinin osteoporozun tanisinin ve erken tedavisinin
baslatiimasi  konusunda  aktif rol oynamasinin  uygun
oldugunu, sonrasinda ortopedi doktorlarinin  osteoporoz
tedavisinden sorumlu olan FTR, i¢ hastaliklari gibi dahili
branslardan konsultasyon istemesi gerektigini, aksi takdirde
komplikasyonlarin ortaya ¢ikabilecegini distindtrmustUr.
Genel olarak anket sonuglarini ortopedi asistanliginin Gglncl
senesini  bitirmis hekimler ve ortopedi uzmanlik egitimini
bitiren hekimler (uzman, dogent ve profesérler) arasinda
karsilastirdigimizda, egitimini  bitirmis  grupta
osteoporoz konusunda farkindaligin daha ylksek oldugunu
ancak yine de bu farkindaligin yeterli olmadigi disinmekteyiz.

uzmanlk

Sonug

Ortopedi doktorlarinin osteoporoz tani ve takibinde bilgi diizeyi
ve farkindaligi beklenildiginden dustktir. Frajilite kiriklarinin
tani ve tedavisinde ¢ok dnemli yeri olan ortopedi doktorlarinin
bilgi ve farkindaligini artirmak icin ek calismalar ve midahale
programlari gereklidir.
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Etik Kurul Onay:: Calisma protokoll, Helsinki Deklarasyonu'na
uygun olarak 2019/18 onay numarasi ile istanbul Bakirkdy
Dr. Sadi Konum Egitim ve Arastirma Hastanesi Etik Kurulu
tarafindan onaylandi.

Hasta Onayi: Katilimallar calisma hakkinda bilgilendirildi ve
s6zIU onamlari alind.
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degerlendirilmistir.

Finansal Destek: Yazar, bu calisma icin herhangi bir finansal
destek almadigini bildirmistir.
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Postmenopozal Tirk Kadinlarinda Viicut Kompozisyonu ve Fiziksel
Aktivitenin Kemik Mineral Yogunlugu ile lliskisi

The Relationship of Body Composition and Physical Activity with Bone Mineral Density in
Turkish Women in Postmenopausal Stage
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Amagc: Vicut bilesenlerinin kemik mineral yogunlugu ile iliskisinde viicut agirigindan baska etkileri olup olmadigi tartismalidir. Bu calismanin
amaci postmenopozal Tirk kadinlarinda viicut kompozisyonu ve fiziksel aktivitenin kemik mineral yogunlugu ile iliskisini degerlendirmektir.
Gereg ve Yontem: Bu kesitsel calisma Canakkale Onsekiz Mart Universite Hastanesi kayitlarindan kemik mineral yogunlugu degerlerine
ulasilabilen 95 postmenopozal kadin Gzerinde ydritilmasttr. Vicut bilesenlerinin kemik mineral yogunlugu ile olan iliskisi viicut agirhg
kovaryant iken ve degilken ayri ayri incelenip karsilagtiriimistir.

Bulgular: Katilimcilarin yas ortalamasi 61,7+7,2 idi. Katilimailarin viicut kitle indeksi (r=0,270, p=0,009), bel cevresi (r=0,308, p=0,003), kalca
cevresi (r=0,277, p=0,007), yag kitlesi (r=0,256, p=0,014), yag yuzdesi (r=0,185, p=0,077), yagsiz kitle (r=0,311, p=0,003), total kas kitlesi
(r=0,311, p=0,003), iskelet kasi indeksi (r=0,260, p=0,012), apendikiler yagsiz kitle indeksi (r=0,279, p=0,007), apendikiler iskelet kasi
indeksi (r=0,280, p=0,007) kemik mineral yogunlugu ile korelasyon gosterirken, vicut agirligi kontrol edildiginde hicbirinde anlamli korelasyon
yoktu. Boy ve bel/kalga orani hem viicut agirligr kontrol edildiginde hem de edilmediginde kemik mineral yogunlugu ile anlamli iliskili yoktu.
Fiziksel aktivite ile kemik mineral yogunlugu arasinda anlamli bir korelasyon saptanmadi (r=0,032, p=0,799).

Sonug: Postmenopozal Tlrk kadinlarinda viicut agirhig ile kemik mineral yogunlugu arasinda pozitif korelasyon vardir. Viicut bilesenlerinin
neden olduklari viicut agirligi nedeniyle kemikler Gzerine mekanik yik olusturmak disinda kemik mineral yogunlugu Uzerinde etkisizdir.
Anahtar kelimeler: Osteoporoz, kemik mineral yogunlugu, viicut kompozisyonu, fiziksel aktivite

Abstract

Objective: The effects of body components, other than body weight, on bone mineral density remain a controversial issue. The purpose
of this study is to evaluate the relationship between body composition and physical activity with bone mineral density in Turkish women in
postmenopausal stage.

Materials and Methods: \We conducted this cross-sectional study on 95 women in postmenopausal stage whose bone mineral density
values were obtained from the records of Canakkale Onsekiz Mart University Hospital. We examined the relationship of body components
with bone mineral density and compared them separately when the body weight was a covariant and when it was not a covariant.
Results: The mean age of the participants was 61.7+7.2 years. Body mass index (r=0.270, p=0.009), waist circumference (r=0.308, p=0.003),
hip circumference (r=0.277, p=0.007), fat mass (r=0.256, p=0.014), fat percentage (r=0.185, p=0.077), lean mass (r=0.311, p=0.003),
total muscle mass (r=0.311, p=0.003), skeletal muscle index (r=0.260, p=0.012), appendicular lean mass index (r=0.279, p=0.007) and
appendicular skeletal muscle index (r=0.280, p=0.007) correlated with bone mineral density, but none of them significantly correlated when
the body weight was controlled. Both the height and waist/hip ratio were not significantly associated with the bone mineral density when
the body weight was controlled and not controlled. No significant correlation was found between physical activity and bone mineral density
(r=0.032, p=0.799).

Conclusion: Body weight is positively correlated with bone mineral density among Turkish women at postmenopausal stage. Body
components have no effects on bone mineral density except for contributing to the body weight that generate mechanical loads on bones.
Keywords: Osteoporosis, bone mineral density, body composition, physical activity
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Giris

Osteoporoz azalmis kemik glclyle birlikte artan kirik riskini ifade
eder ve azalmis kemik kutlesiyle birlikte kemik mikro-yapisinda
bozulmayla karakterize iskelet sistem hastaligi olarak tanimlanabilir
(1). Osteoporoz son yillarda ciddi bir sorun olarak kabul edilmektedir
(2). Osteoporoz tim dlnyada milyonlarca insani etkileyen ve
yayginligi gitgide artan bir hastaliktir ve ayni sekilde Turkiye'de de
sikligr ézellikle son 20 yilda ciddi artis gdstermistir. Ulkemizde 2010
yilinda yapilan ‘FRAKTURK' calismasina gére 50 yas iistii kadinlarda
osteoporoz gorilme sikligi %33,3 iken erkeklerde %7,5tr (3).
Ozellikle kadinlarda menopoz sonrasi osteoporoz gelismesi icin
yuksek risk s6z konusudur (4).

Osteoporozun tanisinda Dual enerji X-ray absorbsiyometri
(DEXA) kemik mineral yogunlugunu (KMY) belirlemede basit,
guvenilir ve tekrarlanabilir bir aractir ve lomber omurga, kalga
KMY  olctimleri osteoporoz tanisi igin altin standarttir (1).
Dinya Saglk Orgitii tanimlarina gore T-skoruna dayall tani
konmaktadir: T-skoru >-1 ise normal, >-2,5 ise osteopeni ve <-2,5
ise osteoporoz seklinde tanimlanmistir (5).

Fiziksel aktivite, kemik saghgi icin Snemlidir. KMY'yi artirir,
korur ve kemik kingi riskini azaltir (6). Fiziksel aktivitenin kemik
lzerine olan etkileri, kemik dokusunun strekli olarak yeniden
sekillendirilen bir doku olup mekanik uyarilara cevap vermesi ile
aciklanmaktadir (7). Ozellikle agirlk tasiyan veya yercekimine
karsl yapilan aktivitelerin KMY Uzerine etkili oldugu gosterilmistir
(8). Osteoporozla ilgili bircok rehber agirlik tasiyici ve kas
guclendirici aktiviteleri nermektedir (9).

Viicut kompozisyonu, kilo, alkol tlketimi, sigara, glines 15131 alma
stresi, besleyici durum, yeme aliskanliklari ve fiziksel aktivitelerin
KMY Uzerinde 6nemli bir etkiye sahip oldugu bilinmektedir. Bu
dedistirilebilir yasam tarzi faktorleri osteoporozun ana nedeni
olarak rapor edilmistir. Bu faktorlerin arasinda en ¢ok viicut
agirhgr Uzerinde durulmaktadir. Yiksek vicut agirigina sahip
bireylerin daha ylksek KMY’ye sahip oldugu gosterilmistir
(5,10). Son zamanlarda vicut agirhginin  koruyuculuguna
alternatif olarak hangi vicut bilesenlerinin  osteoporozda
onemli oldugunu arastirmak gerekliligi dogmustur. Abdominal
obezite, kas kitlesi, toplam yag kitlesi ve yagsiz viicut kitlesinin
obezite ile iliskisini inceleyen bircok calisma mevcuttur. Bu
calismalarda farkli sonuglar vermektedir ve hangi parametrenin
kullanilacagina kesin karar verilmis degildir (11-13). Bu galismanin
amaci postmenopozal Tirk kadinlarinda viicut kompozisyonu ve
fiziksel aktivitenin KMY ile iliskisini degerlendirmektir.

Gerecg ve Yontem

Evren ve Orneklem

Calisma Canakkale Onsekiz Mart Universitesi (COMU)
Uygulama ve Arastirma Hastanesi kayitlarinda Eylil 2015 - Eyldl
2016 yapiimis DEXA ile L1-4 omurga KMY tespiti bulunan 45
yas Ustl postmenopozal kadinlarda yuritllmustir. Son 12 aydir
amenore OykusUl olan hastalar postmenopozal kabul edildi. Son
12 ay igerisinde steroid veya osteoporoz tedavisi alanlar ¢alisma
disi birakild.

Hastane kayitlarindan belirlenen 957 kisiye, calismaya davet
etmek amaci ile telefon edilerek ulasiimaya calisildi. Ulasilabilen
416 kisiden 319'u calismaya katilmayi reddetti. Katiimcilardan
2'si calisma metoduna uyumu engelleyecek hastalik ya da engeli
bulundugu icin calismaya alinmadi. Son bir yil icerisinde steroid
kullanim 6ykUst olan katilimar yoktu.

Veri Toplama Araglar

Arastirmada veriler bir anket uygulamasi, antropometrik élctimler,
viicut kompozisyonunun 6l¢limi ve hastane kayrtlarindaki veriler
kullanilarak toplanmistir.

Katiimallarin ~ fiziksel — aktivite  dlzeyini  belirlemek igin
Uluslararasi  Fiziksel Aktivite Anketi (IPAQ)-kisa form (14)
kullanilmisti.  Hastalarin = kilo ve vicut kompozisyonunun
OlcimU biyoelektriksel empedans analiz cihazi ile yapilmistir.
Biyoelektrik impedans analizi cihazinin calisma sekli basitce
vicut dokularinin az miktarda zararsiz elektrik akimina maruz
birakilip, farkli direnglerinin dlctilmesi seklindedir. Calismamizda
kullandigimiz “Tanita Body Composition Analyzer Tanita BC -
418 Japan” biyoelektrik impedans analizérinin (BIA) gegerlilik
calismalari yapilmis olup 6lgiimler Ureticinin talimatlarina gére
yapilmistir (15). Kompozisyon degerleri [yag kitlesi (kg), yag
yuzdesi (%), yagsiz kitle (kg), iskelet kas indeksi (SMI) (kg/m?2)]
hesaplanmistir. Calismamizda Sarkopeni Avrupa c¢alisma grubu
tarafindan BIA ile kas tahmini yodntemlerinden sayilan, toplam
tahmini kas kitlesinin yUksekligin metre cinsinden karesine
bolinmesi ile elde edilen deder SMI olarak; dort ekstremitenin
kas kitlesi toplamini apendikiler iskelet kasi kitlesi olarak
tanimlayarak bu degeri ylksekligin metre cinsinden karesine
bolinmesi ile hesaplanan deger apendikiler iskelet kasi indeksi
(ASMI) olarak; apendikiler yagsiz kitleyi vicut blyukligine
uyarlamak igin yuksekligin metre cinsinden karesine bolerek
elde edilen deger apendikuler yagsiz kiitle indeksi (ALMI) olarak
belirtilmis ve kullanilmistir (16).

Hastalarin KMY durumlarini belirlemek tizere COMU Arastirma
Uygulama Hastanesi kayitlarinda bulunan, Lunar Prodigy
DF+350624 cihazi ile son bir yila ait L1-4 omurga DEXA cekimi
sonuclari kullanilmistir.

izin ve Onamlar

Calismaya baslamadan 6nce 21.09.2016 tarihinde 27/2016-
E.99849 no'lu arastrmamiz icin COMU Tip Fakdltesi Klinik
Arastirmalar Etik Kurulu onayr alindi. Calismaya katilim icin
davet edilen hastalara calisma hakkinda sézel bilgi verilip yazil
onamlari alindr.

istatistiksel Analiz

Verilerin analizinde IBM SPSS v20 istatistik programi kullanildi.
Verilerin normal dagilima uygunlugu Kolmogorov-Smirnov testi
ile degerlendirildi. Normal dagilima uymayan verilere déntsim
uygulanarak (log, karekék, yansitma vs) normal dagilima
uygunluklari saglandi. Ortalama karsilastirmalari icin uygun
oldugu yerde bagimsiz drneklem t-testi veya ANOVA kullanildi.
Korelasyon uygulanan degiskenler arasindaki iliskinin lineerligi
test uygulanmadan dnce Scatter/Dot grafikleri ile kontrol edildi.



72 Kilingarslan ve ark.

Viicut Bilesenlerinin Kemik Mineral Yogunlugu ile iliskisi

Turk J Osteoporos
2020;26:70-4

Ordinal degiskenlerin korelasyonunda Kendall" tau b, strekli
degiskenlerin  korelasyonunda ise Pearson korelasyon testi
uygulandi. Oncelikle yas ve menapoz siiresi kontrol edilerek,
bagimsiz  degiskenlerin  KMY ile parsiyel korelasyonlarina
bakildi. Daha sonra vicut agirhdinin mekanik yik etkilerini
ortadan kaldirarak bagimsiz degiskenlerin KMY ile olan iliskisini
degerlendirebilmek icin viicut agirhidr da kovaryant olarak yas ve
menopoz suresine eklenerek tekrar parsiyel korelasyon degerleri
incelendi. Her bir istatistik testi icin uygun olan etki buyukltkleri
test sonuclari ile beraber verildi. Cohen’s d icin 0,2-0,5-0,8, 1?2
icin 0,01-0,06-0,14, Pearson korelasyon katsayisi icin ise 0,1-0,3-
0,5 sirasi ile kicuk-orta-blytk etki sinirlari olarak kabul edildi
(17). Anlamlilik sinir olarak p<0,05 kabul edildi.

Bulgular

Arastirmaya katlan 95 postmenopozal kadin bireyin yas
ortalamasi 61,7+7,2 (47-77) olup KMY ile anlamli korele degildi
(r=0,119, p=0,251). Katiimalarin egitim slresi (8,1+4,3)
(r=0,020, p=0,792), cay tiketim miktarlari (4,3+2,7 bardak/giin)
(tau b=0,128, p=0,080) ve kahve tlketim miktarlari (0,53+0,56)
(tau b=0,092, p=0,241) ile KMY degerlerinde arasinda anlamli
korelasyon yoktu. Medeni durum (t=-0,211, p=0,833 Cohen's
d:-0,05), calisma durumu (F=0,531, p=0,590, n2=0,011), sigara
kullanimi (F=0,121, p=0,886, 12=0,003) ve alkol kullanimi
(t=-0,328, p=0,744, Cohen’s d:- 0,09) gruplar arasinda KMY
agisindan anlamli fark yoktu. Katilimailarin  sosyodemografik
Ozellikleri ve aliskanliklarina ait ¢zellikleri Tablo 1'de verilmistir.
Menopoza giris sekli 75 (%79) kadinda dogdal, 19 (%20) kadinda
cerrahi idi. Bir katlimci Turner sendromu tanili idi ve hi¢ adet
gormedidini belirtti. Kadinlarin menopoza girme yasi ortalama
47,245,3 (34-55) idi. Menopoz slresi 14,6+7,4 (1-35) yil olup
KMY ile anlamli koreleydi (r=-0,267, p=0,009). Katilimcilarin

Tablo 1. Sosyodemografik 6zellikler ve aliskanliklar

Yas 61,7+7,2 (47-77)
Egitim stiresi (yil) 8,1+4,3 (0-16)
) Evli 74 (%77,9)
Medeni durum
Bekar, dul, bosanmis | 21 (%22,1)
Aktif calisan 8 (%8,4)
Calisma . o
durumu Emekli 38 (%40)
Calismayan 49 (%51,6)
Hic icmemis 70 (%73,7)
Sigara
kullanim ?lrakm@ 16 (%16,8)
Iciyor 9 (%9,5)
77 (%81,1)
Hi¢ kullanmiyor
Alkol kullanimi
Kullaniyor 18 (%18,9)
4,3+2,7 (1-12)
Cay kullanimi bardak
Kahve kullanimi 0550,55 (02
bardak

23'U (%24,2) daha 6nce major travma olmaksizin kemik kingi
yasamistl. Katiimalarin 11'i (%11,6) ebeveyninde kirik dykisu
oldugu belirtildi. Katilimcllarda en sk rastlanan hastaliklar
hipertansiyon (%42,1), hipotiroidi (%24,2) diabetes mellitus
(%17,9) ve hiperlipidemi (%14,7) idi.

Oncelikle yas ve menopoz slresi kontrol edilerek bagimsiz
degiskenler olan viicut agrilig, boy, beden kitle indeksi (BKI), bel
cevresi, kalca cevresi, bel/kalca orani, yag kitlesi, yag yuzdesi,
yagsiz kitle, total kas kitlesi, SMI, ALMI, ASMI, IPAQ Continious
skoru (Loge), oturma slresinin KMY ile parsiyel korelasyonuna
bakilmis olup boy, bel/kalca orani, IPAQ, Loge ve oturma slresi
hari¢ digerlerinin anlamli pozitif korele oldugu saptanmistir
(Tablo 2). Daha sonra bu bagimsiz degiskenlerin, yas ve menopoz
siresine ek olarak kilodan kaynaklanan varyanslarini kontrol
ederek KMY ile yapilan parsiyel korelasyon incelemesinde
degerlendirilen  hicbir bagimsiz degiskenin anlamli  korele
olmadigi saptanmistir. Tim degiskenlerin istatistik sonuglari Tablo
2'de ayrintili olarak verilmistir.

Tartisma

Calismamizdaki bagimsiz degiskenlerden viicut agriligi, BKi, bel
cevresi, kalca cevresi, yag kitlesi, yag ylzdesi, yagsiz kitle, total
kas kitlesi, SMI, ALMI, ASMI'nin yas ve menopoz suresi kontrol
edildikten sonra KMY ile anlamli iliskili oldugu gdsterilmistir.
Yas ve menopoz suresine ek olarak kovaryantlara viicut agirhg
da eklendigin de hicbir bagimsiz degiskenin KMY ile anlamli
iliskisi olmadigl saptanmistir. Yapilan bir meta-analizde (18)
postmenopozal kadinlar icin KMY'nin yag kitlesi ile korelasyon
degeri r=0,31 (0,26-0,35) iken yagsiz kitle ile korelasyon degeri
r=0,34 (0,30-0,39) saptanmis olup calismamizda saptanan
degerler ile (sirasiyla r=0,256 ve r=0,311) uyumlu gérinmektedir.
Bu calismada saptanan korelasyon degerlerinin meta-analizde
saptanan degerlerin alt sinirinda olmasinin nedeni bu calismada
menopoz suresi ve vyas kontrol edildikten sonra parsiyel
korelasyon kullanilmasi olabilir.

Bu calismada da gosterildigi gibi vicut agirhgr KMY ile gucli
sekilde iliskilidir (10). Genel kabul mekanik yik nedeni ile
kemik yapiminin tetiklenmesi olsa da yag kitlesini olusturan
adipositlerden salgilanan &strojenin  osteoklast inhibe edici
fonksiyonun yag kitlesinin  KMY ile olan iliskisine katkida
bulundugu dusiuntlmektedir (19). Yag kitlesi ile KMY iliskisi
acisindan tartismali sonuglar mevcuttur (20) hatta premenopozal
dénemde artan yag kitlesinin KMY ile ters orantili oldugu
gosterilmistir (21). Yag kitlesine gore yagsiz kitlenin KMY ile
daha guclu iliskili oldugu gdsterilmistir (20,22). Bu ¢alismada
vicut bilesenlerinin KMY ile olan iliskisindeki mekanik etkilerini
kontrol altina alabilmek icin yas ve menopoz siresine ek olarak
ikinci degerlendirme vicut agirhg da istatistiksel olarak kontrol
edilmistir. Yas ve menopoz suresi kontrol edilmisken KMY
ile anlamli iliskili oldugu saptanan boy, BKi, bel cevresi, kalca
cevresi, yag kitlesi, yag ylzdesi, yagsiz kitle, total kas kitlesi, SMI,
ALMI, ASMI degerlerinin tamami viicut agirlhigi kontrol edildikten
sonra yapllan degerlendirmede KMY ile iliskisiz saptanmistir. Bu
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Tablo 2. Bagimsiz degiskenlerin kemik mineral yogunlugu ile parsiyel korelasyon incelemeleri

Bagimsiz degisken

Ortalama * standart sapma
(minimum-maximum)

Yas ve menopoz siiresi
kontrol edildigin de KMY ile
parsiyel korelasyon

Yas, menopoz suiresi
ve kilo kontrol
edildiginde KMY ile
parsiyel korelasyon

Menopoz slresi

14,6+7,4 (1-35) yil

Vicut agriligi 74+13,6 (46,6-110) kg r=0,308 p=0,003 -

Boy 155,96 (141-171) cm r=0,119 p=0,257 r=0,070 p=0,507
BKi 30,6+5,9 (19,5-54,7) kg/m?2 r=0,270 p=0,009 r=-0,004 p=0,967
Bel cevresi 97,3+12,7 (70-142) cm r=0,308 p=0,003 r=0,097 p=0,360

Kalca cevresi

110,5+11,7 (85-154) cm

r=0,277 p=0,007

r=0,033 p=0,759

Bel/kalca orani

0,88+0,06 (0,72-1,04)

r=0,159 p=0,131

r=0,070 p=0,456

Yag kitlesi 29,149,3 (10,7-60) kg r=0,256 p=0,014 r=0,122 p=0,249
Yag yuzdesi 38,4+6,4 (20,3-55,1) r=0,185 p=0,077 r=-0,086 p=0,419
Yagsiz kitle 44,9+5,6 (33,1-60,2) kg r=0,311 p=0,003 r=0,102 p=0,335
Total kas kitlesi 42,7+5,3 (31,3-57,1) r=0,311 p=0,003 r=0,104 p=0,325
SMI 17,6+2,1 (13,8-23,3) kg/m? r=0,260 p=0,012 r=0,043 p=0,686
ALMI 8,1+1,1 (6,2-11,2) kg/m? r=0,279 p=0,007 r=0,050 p=0,640
ASMI 7,71 (5,8-10,5) kg/m2 r=0,280 p=0,007 r=0,053 p=0,619
IPAQ, Loge 2,7+0,4 (1,82-3,69) r=0,032 p=0,799 r=0,109 p=0,393

Oturma sturesi

r=-0,075 p=0,501

r=-0,038 p=0,733

5,4+2,8 (0-13) saat/gln

yogunlugu, SMI: iskelet kas indeksi, Loge: Continious skoru

ALMI: Apendikiiler yagsiz kiitle indeksi, ASMI: Apendikdiler iskelet kasi indeksi, BKi: Beden kitle indeksi, IPAQ: Uluslararas Fiziksel Aktivite Anketi, KMY: Kemik mineral

da vicut bilesenlerinin mekanik etkileri disinda KMY Uzerine
etkileri olmadigini gdsteriyor olabilir. Calismamiza metodolojik
olarak benzer bir calismada postmenopozal Cinli kadinlarda
yag kitlesi KMY ile dogru orantiliyken viicut agirhigi istatistiksel
olarak kontrol edildikten sonra yag kitlesi ile KMY’nin ters orantili
oldugu saptanmistir (23). Postmenopozal Brezilyali kadinlarda
ise viicut agirhgr kontrol edildiginde yag kitlesi ile KMY'nin iliskisiz
oldugu gdsterilmistir (24). Bir Kore calismasinda postmenopozal
kadinlarda bel cevresi ile bilgisayarli tomografi élcimu ile elde
edilen toplam yag alani, KMY ile pozitif korele iken yas ve viicut
agirhgr kontrol edildikten sonra bu iliski gosterilememistir (21).
Yine ayni ¢alismada bizim calismamizda saptandidi gibi sadece
yasin kontrol edildigi parsiyel korelasyonlarina bakilsa dahi
yag yuzdesi ve bel/kalca orani ile KMY arasinda iliski olmadigi
gosterilmistir.

Calismamizda katiimcilarin fiziksel aktivite durumlari ile KMY
arasinda anlamli bir iliski saptanamamistir. Bir meta analizde
ise fiziksel aktivite ile KMY'nin iliskili oldugu sdéylenmektedir
(6). Fiziksel aktivitenin IPAQ skoru kullanilarak tanimlandigi bir
calismada premenopozal kadinlarin (25) sedanter olanlar ile orta
derecede fiziksel aktif olanlar arasinda KMY agisindan anlamli bir
fark saptanamamis iken tim gruplar beraber degerlendirildigin
de KMY ile fiziksel aktivite arasinda pozitif yénde anlamli
iliski gosterilmis olup calismamizdaki ylksek derecede fiziksel
aktif katilimcr azligr nedeni ile KMY ile fiziksel aktiflik durumu
arasindaki olasi iliskiyi saptayamamis olabiliriz. Her ne kadar bu
calisma da fiziksel aktivite ile KMY arasinda iliski saptanmamis

olsa da fiziksel aktivite ile gerileme saglanan sarkopeninin
(6zellikle apendikdiler) osteoporotik kiriklar icin bagimsiz bir risk
faktorl oldugu unutulmamalidir (6,26).

Sonug olarak bu calismada postmenopozal Tirk kadinlarinda
vicut agirhgr KMY ile pozitif korele olup vicut bilesenlerinin
etkiledikleri viicut agirigr nedeniyle kemikler Uzerine mekanik
yuk olusturmak disinda KMY (zerine etkileri saptanamamistir.
Ayrica yine ayni grupta fiziksel aktivite ile KMY arasinda anlamli
bir iliski gosterilememistir. Bu sonuclari pratikte kullanirken
KMY’nin osteoporotik kiriklari éngérmede cok dnemli bir risk
faktérl oldugunu fakat tek risk faktord olmadigini dolayisi ile
vicut bilesenlerinin ve fiziksel aktivitenin diger risk faktorleri
lzerine olan etkisi olabilecegdini unutmamak énemlidir.

Calismanin Kisithiliklari

Calismamiz bir Giglincli basmak hastanede yapildidi icin topluma
genellerken dikkatli olunmalidir. Vicut agirligi ile osteoporotik
kiriklarin iliskisinin -~ vicut bolgelerine gdre dedisebilecedi
gosterilmis olup (27), bu etki vicut bilesenleri icin de gecerli
olabilecedi icin sadece lomber vertebra KMY'nin degerlendirilmesi
calismamiz icin bir kisithlik sayilabilir.

Bagimsiz degiskenlerin her biri igin ayri ayri parsiyel korelasyon
degerlendirilmesi  yapiimasi Tip | hataya disme riskini
artirmaktadir fakat calismamizda ki gibi birbirinden tdretilen
veya birbirini tamamlayan bagimsiz degiskenler s¢z konusu
oldugunda ortaya cikan coklu dogrusallik sorunu calismada ki
analizlerin tek seferde regresyon ile yapiimasini engellemistir.
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Basta Tip Il hatayl artirmak gibi bircok diger kisithliga neden
oldugu ve son zamanlarda kullanimin olduk¢a kisith olmasi
yonundeki gdrisler nedeni ile calismamizda anlamlilik siniri icin
Bonferroni diizeltmesi kullanilmamistir.

Sonucg

Postmenopozal Turk kadinlarinda vicut agirigi KMY ile dogru
orantilidir. Vicut bilesenlerinin neden olduklar vicut agirhdi
nedeniyle kemikler Uzerine mekanik yik olusturmak disinda
KMY Uzerinde etkisizdir. Fiziksel aktivite ile KMY arasinda anlamli
bir iliski yoktur.
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Does Bone Mineral Density Have an Affect on the Visual Analogue
Scale Pain Score?

Kemik Mineral Dansitesinin Viziel Analog Skala Agri Skoruna Etkisi VVar midir?

@ Kenan Ozler
Konya Beysehir State Hospital, Clinic of Orthopedics, Konya, Turkey

Abstract

Obijective: The objective of this study is to evaluate the Visual Analogue scale (VAS) pain scale in elderly patients with obesity and without
obesity, and determine whether the VAS pain score is associated with obesity in patients with osteoporosis.

Materials and Methods: We included 192 patients in this study (69 patients with body mass index (BMI) <30 and 99 patients with BMI
=30). We determined the values of bone mineral density (BMD) by the dual-energy X-ray absorptiometry method. Importantly, we evaluated
the VAS pain scores in the range of “without pain” (score=0) and “the worst pain” (score=10), and divided them into three groups according
to the World Health Organization’s pain severity scale: mild pain (score: <3), mild-moderate pain (score: 3-6), and moderate-severe pain
(score: >6). Additionally, we used a multivariate logistic regression model to identify the independent risk factors of VAS pain score in patients
with osteoporosis.

Results: The VAS pain score was higher in patients with obesity than the patients without obesity (4.49+2.76 and 3.49+.42, respectively.
P=0.014). Advanced age [Odds ratio (OR)=1.094, 95% confidence interval (Cl)=1.018-1.175, p=0.014] and obesity (OR=0.225, 95% CI=0.055-
0.928, p=0.039) were associated with higher VAS pain score in patients with osteoporosis. Otherwise, only advanced age (OR=1.157, 95%
Cl=1.045-1.280, p=0.005) was associated with higher VAS pain score in patients with normal BMD. Advanced age (OR=1.141, 95% CI=1.093-
1.192, p=<0.001) and osteoporosis (OR=0.001, 95% CI=0.00-0.014, p=<0.001) were associated with higher VAS pain score in all patients.
Conclusion: We believe that reducing obesity, which is a variable risk factor, will benefit in pain reduction and sedentary lifestyle, and improve
BMD in patients with osteoporosis.

Keywords: Osteoporosis, VAS pain score, obesity

Amac: Bu calismada, obez ve obez olmayan yasl hastalarda Vizlel Analog skala (VAS) agri skalasini de@erlendirmeyi ve ayrica VAS agri
skorunun osteoporozlu hastalarda obezite ile iliskili olup olmadigini belirlemeyi amacladik.

Gereg ve Yéntem: Calismaya toplam yiiz doksan iki hasta dahil edildi [viicut kitle indeksi (VKI) <30 olan 69 hasta ve VKi =30 olan 99 hastal.
kemik mineral yogunlugu (KMY) degerleri, dual-enerjili X-isini absorpsiyometrisi yontemi ile belirlenmistir. VAS agri skoru “agrisiz” (skor=0)
ve “en k&ti agr” (skor=10) olarak degerlendirildi ve Diinya Saglk Orgliti’niin agn siddeti dlcegine gére 3 gruba ayrildi: skor <3 hafif agr,
3-6 hafif-orta derecede agri ve >6 orta-siddetli agri. Osteoporoz hastalarinda VAS agri skorunun bagimsiz risk faktérlerini belirlemek icin cok
degiskenli bir lojistik regresyon modeli kullanildi.

Bulgular: Obez hastalarda VAS agri skoru obez olmayan hastalardan daha yuiksekti (4,49+2,76 ve 3,49+2,42, p=0,014). Osteoporoz
hastalarinda ileri yas [Olasilik orani (OR)=1,094, %95 glven araligi (GA)=1,018-1,175, p=0,014] ve obezite (OR=0,225, %95 GA=0,055-0,928,
p=0,039), VAS agri skoru ile iliskili idi. Normal KMY olan hastalarda sadece ileri yas VAS agri skoru ile iliskili idi (OR=1,157, %95 GA=1,045-
1,280, p=0,005). TUm hastalarda ileri yas (OR=1,141, %95 GA=1,093-1,192, p=<0,001) ve osteoporoz (OR=0,001, %95 GA=0,00-0,014,
p=<0,001) VAS agri skoru ile iliskiliydi.

Sonug: Degisken bir risk faktorl olan obezitenin azaltiimasinin, agri ve sedanter yasam tarzini azaltacagini ve osteoporozu olan hastalarda
KMY'yi iyilestirecegini dustinyoruz.

Anahtar kelimeler: Osteoporoz, VAS adri skoru, obezite
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Introduction

Osteoporosis is a serious health problem in the elderly
population (1). Worldwide, osteoporosis was 27.5 million
in 2010, and it is estimated to be 33.9 million in 2025
and increase by 23% (2). Risk factors of osteoporosis are
advanced age, female gender, genetic, calcium-poor, vitamin D
deficiency, protein-rich nutrition, smoking, alcohol and coffee
consumption, immobilization, sedentary life and steroid-like
drug use affecting bone resorption (3). Nowadays, sedentary
life, which has increased as a result of the change in eating
habits and technological developments, has caused obesity to
become a significant health problem like osteoporosis (4). Hu
et al. (5) reported that osteoporosis and obesity have some
common pleiotropic genes. Neglia et al. (6) said that increased
body mass index (BMI) was associated with the raised rate
of osteoporosis. Also, when bone mineral density (BMD) was
evaluated with dual-energy X-ray absorptiometry (DXA) and
high-resolution peripheral quantitative computed tomography
was not shown the difference between obese and non-obese
elderly (7).

Pain is an important complaint in osteoporotic elderly population,
especially in postmenopausal women (8). The findings of Ohtori
et al. (9) support that increased back pain as a result of bone
resorption occurs in patients with osteoporosis. Also, studies
have shown that obesity is also associated with pain (10). Mohd
Sallehuddin et al. (11) reported that the Visual Analogue scale
(VAS) pain score was increased in obese older and younger
women, and the VAS pain score was higher in obese older
women than younger obese women.

Osteoporosis and increased age are manifested as the increase
of pain, withdrawal from daily life, and transition to a sedentary
life. In light of current findings, obesity may affect the severity
of pain in the elderly population with osteoporosis. In our
study, we aimed to evaluate the VAS pain scale in obese and
non-obese elderly patients, and additionally determine whether
the VAS pain score is associated with obesity in patients with
osteoporosis.

Materials and Methods

A total of one hundred and ninety-two patients were included
in the study. These patients were admitted to the outpatient
clinic of Beysehir State Hospital and whose BMD and T-scores
were determined in the last year. Because, BMD scanning time
varies according to the age of osteoporosis-related fracture risk
factors such as pre-fragility fracture, steroid use, family history
of hip fracture, age, low body weight, smoking and decreased
vision. Eventually, the time of re-BMD changes according to
the threshold value of BMD to evaluate the effectiveness of
the treatment in osteoporosis (12). Also, DXA analysis showed
no significant difference in BMD in the elderly without any risk
factors within 24 months (13). In our study, when we look at
the following exclusion criteria; patients without additional risk
factors, without any medication, causing any change in bone

density, and no indication for re-measurement of BMD. BMD
values were determined by the DXA method (DXA, Stratos
dR 2D Fan Beam Dexa, DMS GROUP). BMI was calculated by
the formula of kilogram/height square meters. BMI =30 was
accepted as obese and BMI <30 as non-obese according to
the World Health Organization (WHO) classification. BMD was
measured from the lumbar spine level (L1-L4), and the hips
(femoral neck, trochanter, and intertrochanteric) and the unit
was g/cm?2. Osteoporosis and osteopenia were determined
according to the T-scores of the above specific localizations
regions according to the WHO, T-score =-2.5 was accepted as
osteoporosis and T-score between -2.5 and -1 were accepted as
osteopenia.

Patients were excluded if any of the following disorders were
present: spontaneous and/or post-traumatic fractures, ankylosing
spondylitis, myasthenia graves, received chemotherapy and
radiotherapy due to a history of bone tumor and/or systemic
tumor, received medication such as biphosphonate, calcium,
which could cause a change in BMD for at least one year or
longer. All participants provided a written informed consent and
the study protocol was approved by the Necmettin Erbakan
University Meram Faculty of Medicine Local Ethics Committee
(approval date: 05.04.2019, decision no: 1794).

All patients who participated in the study were evaluated at
admission. Clinical histories were evaluated, and anthropometry
measurements, clinical examinations were performed. VAS pain
score was evaluated in the patients. Especially walking, standing,
climbing stairs, squatting, pain status with sitting and/or staying
were evaluated in pain assessment of VAS pain scores. The
VAS pain score was assessed as “ without pain” (score =0) and
“the worst pain” (score =10) (14). VAS pain scale was divided
into three groups according to the WHQO's pain severity scale
as follows: score <3 mild pain, 3-6 mild-moderate pain, and >6
moderate-severe pain (15). BMD measurements of patients
who were admitted to our hospital within the last year were
recorded. The study protocol was performed according to the
principles of the Declaration of Helsinki and approved by the
local Ethical Committee.

Routine laboratory automated techniques were used to
determine serum biochemical markers of serum C-reactive
protein  (CRP), calcium, phosphorus, sodium, potassium
and vitamin B12 [CRP (0-6 mg/L), calcium (8.2-10.2 mg/
dL), phosphorus (2.5-5 mg/dL), sodium (135-145 mmol/L),
potassium (3.5-5.1 mmol/L), vitamin B12 (210915 pg/mL)
and vitamin D (9.5-39.6 ng/mL). Complete blood count (CBC)
parameters were measured by automated blood counter Cell-
Dyn 3700 automated hemocytometer (Abbott, IL, USA).

Statistical Analysis

The sample size required for the study was performed with
the G-Power program (16). A minimum sample size of one
hundred and twenty-six was needed to detect anticipated
effect size of 0.3 for the regression equation, at a power level
of 0.95 (f=0.95) and a probability level of 0.05 (a=0.05).



Turk J Osteoporos
2020,26:75-80

Kenan Ozler
Obesity, VAS Pain Score and BMD 77

BM SPSS Statistics for Windows, version 22.0 (IBM Corp.,
Armonk, NY, USA) was used for statistical analysis. Variables
were tested for normality by the Kolmogorov-Smirnov test.
Normally distributed data are presented as mean + standard
deviations. Categorical comparisons were performed using the
%2 -test. We used the independent samples t-test for parametric
variables between BMI <30 and BMI 230 groups. Univariate and
multivariate logistic regression analysis was used to determine if
a relationship between severe VAS pain score and obesity, serum
biochemical and/or CBC parameters were present in patients
with osteoporosis and normal BMD patients. A p value <0.05
was considered as significant.

Results

A total of 168 participants (69 BMI <30 and 99 BMI =30 patients)
were enrolled in the study. The anthropometric and biochemical
characteristics, CBC parameters, VAS pain score, and BMD
measurements are given in Table 1. There were no statistically
significant differences among age, CRPR calcium, phosphorus,
sodium, potassium and vitamin B12, white blood cell counts,
mean corpuscular volume, neutrophil lymphocyte ratio, platelet
lymphocyte ratio values between groups. Osteoporosis and
osteopenia distribution rates were not statistically significant
between groups (Table 1). Serum vitamin D level was 10.49+3.12

ng/mL in the obese group, 9.09+3.06 ng/mL in the non-obese
group, and was statistically significantly higher in the obese
group (p=0.009). The median VAS pain score was 4.49+2.76
and 3.49+2.42 in BMI =30 and BMI <30 groups. VAS pain
scores were higher in obese patients than non-obese patients
(p=0.014) (Table 1).

Univariate and multivariate logistic regression analysis was then
used to determine a relationship between VAS pain score and
biochemical, CBC parameters, and BMI in osteoporosis and
normal BMD patients. Advanced age [odds ratio (OR) =1.094,
95% confidence interval (Cl) =1.018-1.175, p=0.014] and
BMI =30 (OR =0.225, 95% Cl =0.055-0.928, p=0.039) were
associated with VAS pain score in osteoporosis patients (Table
2). Otherwise, only advanced age (OR =1.157, 95% Cl =1.045-
1.280, p=0.005) was associated with VAS pain score in normal
BMD patients (Table 2).

Univariate and multivariate logistic regression analysis was then
used to determine a relationship between VAS pain score and
other variables in all patients. Advanced age (OR =1.141, 95%
Cl =1.093-1.192, p=<0.001) and osteoporosis (OR =0.001,
95% Cl =0.00-0.014, p=<0.001) were associated with VAS pain
score in all patients (Table 3). BMI and other variables were not
significantly associated with VAS pain score in all patients (Table
3).

Table 1. Anthropometric and biochemical characteristics, laboratory parameters, and BMD measurements of BMI <30

and BMI =30 groups

BMI <30 BMI =30 *
n=69 n=99 P
Age (year) 57.38+9.36 55.49+9.09 0.194
VAS pain score 3.49+2.42 4.49+2.76 0.014
CRP (mg/L) 3.81+4.95 4.05+5.54 0.770
Sedimentation (mm/hr) 15.01£1.78 15.22+3.94 0.958
Calcium (mg/dL) 8.79+0.63 8.81+0.59 0.858
Phosphorus (mg/dL) 3.53+1.43 3.27+0.59 0.120
Sodium (mmol/L) 139.70+2.56 136.54+20.06 0.195
Potassium (mmol/L) 4.17+0.36 4.34+1.44 0.333
Vitamin B12 (pg/mL) 269.54+181.17 325.87+243.97 0.105
WBC (pl/mL) 7.45+1.89 7.58+1.89 0.676
MCV (fL) 80.23+£10.66 80+6.49 0.857
Vitamin D (ng/mL) 9.09+3.06 10.4923.12 0.009
NLR 2.07£0.93 2.11£1.01 0.834
PLR 108.95+£42.08 111.64£51.43 0.720
Osteoporosis 21 (30.4%) 26 (26.3%)
BMD Osteopenia 18 (26.1%) 25 (25.3%) 0.785
Normal 30 (43.5%) 48 (48.5%)

*p<0.05 is considered as statistically significant. Independent sample-test, mean + SD, BMI: Body mass index, VAS: Visual Analogue scale, BMD: Bone mineral density,
WBC: White blood cells, MCV: Mean corpuscular volume, NLR: Neutrophil lymphocyte ratio, PLR: Platelet lymphocyte ratio, BMD: Bone mineral density, SD: Standard
deviation, n: Number, CRP: C-reactive protein
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Table 2. Regression analysis of relationship factors with VAS pain score in osteoporosis and normal BMD patients

VAS pain score
Osteoporosis Normal BMD
Univariate Multivariate Univariate Multivariate
OR OR OR OR
(95% Cl) P (95% Cl) P (95% Cl) P (95% Cl) P
1.107 1.094 1.134 1.157
e (1.030-1.189) | %993 | (1 018-1.175) | 9014 | (1.031-1.248) | %010 | (1 045.1.280) | 9005
0.923 0.992
P (0.711-1.198) | 9249 |- ; (0.919-1.070) | 2831 |- :
. 0.473 1.714
Sl gl (0.143-1.559) | 9219 |- ; (0.5875.004) | 0324 |- :
2.221 1.199
Phosphorus (mg/dL) (0.7076.973) 0.172 | - - (0.377-3.813) 0.758 | - -
. 1.184 1.067
Sodium (mmol/L) (0.950-1.476) 0.132 | - - (0.844-1.349) 0.586 |- -
. 0.904 2.254
Potassium (mmol/L) (0.616-1.326) 0.604 | - - (0.402-12.628) 0.355 |- -
Sedimentation (mm/hr) 2)09996141 019) 0.522 |- - (10093;51 086) 0.177 |- -
S 1.002 1.000
Vitamin B12 (pg/mL) (0.999-1.005) 0.131 | - - (0.997-1.004) 0.869 |- -
1.136 0.914
S Al (0.868-1.487) | 93>3 |- : (0.691-1211) | 9232 |- :
0.996 1.018
e bt (0.952-1.043) | 9878 |- : (0.891-1.163) | 7% |- -
S 1.111 1.008
Vitamin D (ng/mL) (0.930-1.328) 0.247 | - - (0.815-1.247) 0.942 |- -
1.026 0.977
NLR (0.724-1.454) | 088> |- : (0.541-1.766) | 0932 |- -
1.004 1.002
PLR (0.993-1.015) | 9489 |- : (0.994-1.010) | 0638 |- -
0.185 0.225 0.536 0.308
- ELllegly 0.051:0.677) | %01 | (0.055.0.928) | %939 | (0.159-1.804) | O31% | (0.074-1.285) | 0-10°
0.971 1.111
AL (0.840-1.009) | %977 |- ; (0.991-1.245) | 0070 |- -

*Logistic regression analysis (single and multiple categorical variables with Binary Logistik Regression analysis), *p value <0.05 is considered as statistically significant. BMI:
Body mass index, VAS: Visual analogue scale, WBC: White blood cells, MCV: Mean corpuscular volume, NLR: Neutrophil lymphocyte ratio, PLR: Platelet lymphocyte ratio,

BMD: Bone mineral density, OR: Odds ratio, Cl: Confidence interval, CRP: C-reactive protein

Discussion

In our study, we found that the VAS pain score was higher in
the elderly obese group than in a non-obese group. Additionally,
in the present study, increased age and BMI =30 were found
to be associated with VAS pain score in osteoporosis, and only
increased age was found to be associated with VAS pain score
in normal BMD patients.

Osteoporosis and obesity can be treated as the most
important health problems worldwide. The aging of the
world population, changes in dietary habits and increasing
sedentary life, increases the rate of these diseases, and

acute and chronic diseases such as heart disease, diabetes,
and bone fractures. However, the rates of acute and
chronic diseases such as diabetes, heart disease, and bone
fractures are increasing because of osteoporosis and obesity
(17). Nowadays, osteoporosis and obesity prevention
and treatment are carried out to reduce treatment costs,
minimize and prevent diseases worldwide. In the treatment
of osteoporosis, drugs that inhibit bone resorption such
as bisphosphonates, calcium, calcitonin, vitamin D, and
regulate bone formation such as parathyroid hormone and
strontium salts reused (18). Otherwise, lifestyle changes
essential as much as the medications as mentioned above
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Table 3. Regression analysis of relationship factors with VAS pain score in patients

VAS pain score

Univariate Multivariate

OR (95% Cl) p OR (95% Cl) P
Age (year) 1.135 (1.088-1.185) <0.001 1.141 (1.093-1.192) <0.001
BMI (kg/m2) 1.051 (1.001-1.103) 0.045 1.38 (0.997-1.121) 0.064
Osteoporosis 0.003 (0.00-0.025) <0.001 0.001 (0.00-0.104) <0.001
CRP (mg/L) 1.049 (0.997-1.104) 0.68 - -
Calcium (mg/dL) 0.743 (0.465-1.190) 0.216 - -
Phosphorus (mg/dL) 0.952 (0.664-1.366) 0.789 - -
Sodium (mmol/L) 1.001 (0.987-1.014) 0.918 - -
Potassium (mmol/L) 0.930 (0.623-1.308) 0.590 - -
Sedimentation (mm/hr) 1.003 (0.991-1.015) 0.635 - -
Vitamin B12 (pg/mL) 1.001 (0.999-1.002) 0.335 - -
WBC (pl/mL) 0.942 (0.809-1.097) 0.440 - -
MCV (fL) 1.022 (0.967-1.080) 0.441 = =
Vitamin D (ng/mL) 1.007 (0.904-1.121) 0.903 - -
NLR 1.072 (0.846-1.358) 0.564 - .
PLR 1.004 (0.998-1.010) 0.156 = =

*Logistic regression analysis (single and multiple categorical variables with Binary Logistik Regression analysis), *: p value <0.05 is considered as statistically significant.
BMI: Body mass index, VAS: Visual analogue scale, WBC: White blood cells, MCV: Mean corpuscular volume, NLR: Neutrophil lymphocyte ratio, PLR: Platelet lymphocyte
ratio, BMD: Bone mineral density, OR: Odds ratio, Cl: Confidence interval, CRP: C-reactive protein

for the prevention of osteoporosis (18). Chen et al. (19) reported
that obesity was associated with low BMD and additionally showed
a significant relationship between increased BMI and low BMD.
llich et al. (20) observed that bone and muscle mass decreased
with increasing fat content, and as a result, they stated that
immobilization, bone fracture rate, and pain increased. However,
some studies suggest that obesity may be protective against
osteoporosis and osteopenia in the elderly population (21). Some
research shown that pain and obesity were positively correlated in
elderly patients, and obesity was a risk factor in the development
of pain and decreased the quality of life (22). National Institute for
Health and Care Excellence stated that weight loss is an important
treatment for pain management. Pain leads to a decrease of
mobilization, loss of walking, and balance (23), restricts physical
activity and increases the risk of falling in elderly patients (24,25).
Increased pain and bone fracture rates are serious morbidity and
mortality reasons in patients with osteoporosis (26). In light of the
studies as mentioned above, it is seen that osteoporosis and obesity
are important factors in pain formation and also treating these
diseases reduces pain and improves the quality of life in the elderly
population.

Conclusion

As a result of our study, we found that obesity and age are
important risk factors that increase VAS pain score in elderly
osteoporosis patients. We think that decreasing obesity, which is a

variable risk factor, will benefit reduction pain and sedentary lifestyle
and improve BMD in patients with osteoporosis. Limitations of our
study were the absence of other biochemical markers in which BMD
was evaluated, and lack of assessment of elderly life quality scale.
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The Effect of Postural Correction and Exercise on Neck Pains in Cell
Phone Users

Cep Telefonu Kullanicilarinda Postur Dizeltiimesi ve Egzersizin Boyun Adrilarina Etkisi

© Ozan Soyer, ® Zeynep Ulkii Akarirmak
Istanbul University-Cerrahpasa, Cerrahpasa Faculty of Medicine, Department of Physical Medicine and Rehabilitation Istanbul, Turkey

Abstract

Obijective: Using a cell phone in the head forward posture for a long time is a risk factor for the induction of trigger points (TP) and
myofascial pain syndromes (MPS). The purpose of this study was to evaluate the association between cell phone use-related neck pain and
MPS in the trapezius, sternocleidomastoideus and levator scapulae (LS) muscles as well as to determine an appropriate treatment approach.
Materials and Methods: In total, 49 patients who had neck pain and reported using a cell phone were included in this study and divided
randomly into two groups. Taut band existence and TP pain severity were evaluated in the trapezius, sternocleidomastoideus and LS muscles.
In addition, neck pain severity and range of motion (ROM) were assessed. Group 1 received a structured exercise programme and posture
correction advice, whereas group 2 did not receive any treatment. The patients were re-evaluated again after 1 month, and these parameters
were compared with those at the first examination.

Results: A total of 47 patients completed this study. In group 1, the neck pain score was found to be significantly decreased (p<0.001), and
the taut band of the right LS muscle to have significantly disappeared (p=0.004). A significant decrease in TP pain severity was found on the
2nd point of the left sternocleidomastoideus (p=0.039), left trapezius (p=0.031), and right LS (p=0.012) muscles. In addition, a borderline
decrease in pain was found in the 2nd point of the left LS muscle in group 1, although it did not reach statistical significance (p=0.056). On
the other hand, there were no significant changes in terms of neck pain score, taut band existence and TPs pain severity in group 2. Pain and
limitation of ROM showed no significant difference between the first and second examinations in both groups.

Conclusion: Limiting the duration of mobile phone usage, performing regular exercises and correcting the head forward position by
increasing awareness can be helpful in preventing the development of text neck syndrome.

Keywords: Cell phone, neck pain, trapezius, sternocleidomastoideus, levator scapulae, trigger points, exercise, text neck syndrome

Amag: Yanlis postirde uzun streli cep telefonu kullanimi, tetik nokta (TN) ve miyofasiyal agri sendromu (MAS) olusumu agisindan risk
olusturmaktadir. Bu calismanin amaci trapez, sternokleidomastoid ve levator skapula (LS) kaslarindaki cep telefonu kullanimi iliskili boyun agrisi
ve MAS arasindaki iliskiyi degerlendirmek ve dogru tedavi yaklasimini belirlemektir.

Gerec ve Yontem: Bu calismaya boyun adrisi olan ve cep telefonu kullanan 49 hasta katildi ve randomize olarak iki gruba ayrildi. Boyun
agrisi siddeti, boyun hareket acikligi ve trapez, sternokleidomastoid ve LS kaslarinda gergin bant varligr ile TN agri siddeti degerlendirildi. Grup
1'deki hastalara yapilandirimis boyun egzersizleri ve postir dlzeltme 6nerileri verilirken, grup 2'deki hastalar herhangi bir tedavi almadi. Bir
ay sonucunda hastalar yukaridaki parametreler agisindan tekrar degerlendirildi.

Bulgular: Toplamda 47 hasta arastirmayi tamamladi. Grup 1'de boyun agrisinda (p<0,001) ve sag LS'de bulunan gergin bantlarda anlamli bir
azalma gorildi (p=0,004). Ayrica grup 1'de sol sternokleidomastoid 2. noktasinda (p=0,039), sol trapez 2. noktasinda (p=0,031), ve sag LS
2. noktasinda (p=0,012) TN agri siddetinde anlamli azalma bulundu; ayrica sol LS 2. noktasinda agdri siddetinde sinira yakin bir azalma bulunsa
da bu azalma anlamli bulunmadi (p=0,056). Buna karsin grup 2’de boyun agrisi siddeti, gergin bant varligi ve TN agri siddeti agisindan anlamli
bir degisim tespit edilmedi. Ayrica iki grupta da boyun hareket agikligi muayenesi sirasinda olusan agri ve kisitlilik agisindan anlamli bir fark
saptanmadi.

Sonug: Cep telefonu kullanimina bagli boyun agdrisi ve MAS gelisen hastalarda farkindaligi artirarak, text neck sendromu gelisimini dnlemek icin
telefon kullaniminin kisitlanmasi, diizenli egzersiz yapilmasi ve telefon kullanimi sirasinda dogru boyun postirinin saglanmasi onerilmektedir.
Anahtar kelimeler: Cep telefonu, boyun adrisi, trapez, sternokleidomastoid, levator skapula, tetik nokta, egzersiz, text neck sendromu
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Introduction

Neck pain is a major musculoskeletal complaint in the young
population. The overall prevalence of neck pain in the general
population was found to be 23.1% (1). Myofascial pain
syndromes (MPS) were defined as one of the leading causes
of neck and thoracic pain (2). MPS are characterized by trigger
points (TP), taut bands, pressure sensitivity, and referred pain
(3).

Using a cell phone in abnormal posture for a long time puts
increased strain on neck muscles and causes the induction of
TPs and MPS. It was also reported that avoiding the aggravating
factors had a significant role in the prevention or worsening of
MPS (4). In the neutral position of the head, which is O degrees,
the weight carried by the neck is approximately 5 kilograms (kg).
This weight increases to nearly 12 kg with flexion of the head
for 15 degrees, 18 kg with 30 degrees, 22 kg with 45 degrees
and 27 kg with 60 degrees (5).

In the last years, the increased rate of cell phone usage and
prolongation of using periods are responsible for increased
neck muscle-related complaints. As a result, long-term fatigue,
acute and chronic pain of the musculoskeletal system, and
postural changes are detected in patients. If this condition is left
untreated, it may be responsible for permanent changes such as
flattening of the cervical spinal curve, spinal misalignment, and
early spinal degenerations (6).

Along with steadily increasing in their usage, cell phones
are becoming more and more important in our lives. As a
result of that “text neck” which is the term for cervical spinal
degeneration resulting from frequent forward head flexion
while looking down at the of mobile devices, is becoming
more common (7). According to a recent study, 79% of the
population between the age of 1844 spend 2 hours without
their cell phones during their waking hours (6). Furthermore,
75% of the world’s population spends hours while hunched
over their handheld devices with their heads flexed forward
(7).

Relationship between cell phone using and neck complaints has
been shown by previous studies. Gustafsson et al. (8) found a
relationship between text messaging and the neck/upper back
pain. Berolo et al. (9) also found an association between cell
phone using and pain in the neck and shoulder area.
Awareness about text neck syndrome was found to be very low
in the population. According to a recent study, only 8% of the
population was aware of text neck syndrome, 65% of them had
never heard about it, while 27% reported having heard about
it but did not know what it was. Also, 75% of these patients
stated that although they thought this syndrome is preventable,
they did not know the method for prevention (10). These results
show that people should be informed about text neck syndrome
and prevention methods.

In our study, three of the frequently involved muscles, trapezius,
sternocleidomastoideus and levator scapulae (LS) were
evaluated due to their essential functions. The trapezius muscle

is one of the primary responsible muscle for posture, perceived
neck/shoulder pain intensity, and muscle tenderness (11). The
sternocleidomastoideus frequently contains multiple TPs and is
responsible for flexion of head and neck. LS is also one of the
primary muscles for developing TP and neck pain. TPs in LS is
usually responsible for “stiff neck” (markedly limited rotation)
(3). The correlation between cervical posture and TPs were
addressed in a previous study, and a significant increase in TPs
of the LS was reported in chronic neck pain patients (12). The
function of LS is to help the extension and rotation of the neck
(3). In addition to the mentioned features of these muscles, their
accessibility during the physical examination was considered for
their choice in our study.

In this study, we aimed to increase awareness among the
population and prevent text neck syndrome. Another goal of this
study was to evaluate the association between cell phone use
related-neck pain and MPS in trapezius, sternocleidomastoideus
and LS muscles as well as determining an appropriate treatment
approach by providing a structured exercise program and
posture correction advice.

Materials and Methods

This study was carried out at the istanbul University-Cerrahpasa,
Cerrahpasa Faculty of Medicine, Department of Physical Medicine
and Rehabilitation, istanbul, Turkey. Approval was obtained
from the istanbul University-Cerrahpasa, Cerrahpasa Faculty of
Medicine Ethics Committee. A total of 49 patients (21 female
and 28 male) who were cell phone users and complained of
neck pain attended this research. Occupations of the patients
included desk workers and students.

Inclusion criteria were neck pain complaint, using a cell phone
for at least two hours per day for five years and being between
15 and 40 years old.

Exclusion criteria were previous neck-head trauma, history
of surgical intervention in the neck area, neurological deficit,
severe neck pain which required medical treatment, cervical disc
disease with radiculopathy, inflammatory or malignant type of
pain, and systematic diseases.

Patients who applied to the outpatient clinic of our department
with complaints of musculoskeletal system pain of different
regions were evaluated. Those who had neck pain and fulfilled
inclusion and exclusion criteria were determined to be suitable
patients for our clinical study. The patients were randomly
divided into two groups as group 1 [treatment group (n=21)],
and group 2 [control group (n=28)]. Patients in group 1 received
a structured exercise program and verbal as well as written
posture correction advice, while group 2 patients did not receive
any treatment.

Before the examination, all patients were informed in detail
about the study and written consent forms were obtained.
The examination consisted of four parts, including medical
history, inspection, palpation, and neck range of motion (ROM)
examination.
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All' examinations were performed simultaneously by an intern
and a physiatrist. Patients’ history was asked in detail and age,
body mass index (BMI) occupation, daily usage of cell phone
and computer, number of years since regular cell phone using,
duration of pain, pain characteristic and reference pattern,
aggravating and alleviating factors, position during cell phone
use, sport activity and smoking history were recorded.

Pain severity was measured by the Visual Analog scale (VAS)
during the first examination and second examination which
is one month later. Also, VAS measurements were saved as
millimeters.

During the inspection, patients were evaluated for shoulder
asymmetry, cervical lordosis, and dorsal postural deformities.
During palpation, two different points of sternocleidomastoideus
(Figure 1), three different points of trapezius (Figures 2.1, 2.2)

Figure 1. M. sternocleidomastoideus 1t and 2nd trigger points (12)

and two different points of LS (Figure 3) were palpated and
evaluated in terms of taut muscle bands and TP existence. While
pression of these points, patients were asked to classify TP pain
severity as grade 1 (mild pain), grade 2 (moderate pain) or grade
3 (severe pain).

During the neck ROM examination patients were assessed for
pain and limitation in neck movements. Patients in group 2 were
instructed to continue their regular life and not to receive any
additional medication or treatment.

Patients in group 1 received a structured, exercise program
consisting of neck muscles stretching and posture exercises also
they were informed to perform exercises as 10 repeats and 2
sets in every day. In addition to exercises, they received advice
for posture correction and limitations during cell phone usage.
Neck exercises compromised neck rotation (Figure 4), isometric

Figure 2.2. M. trapezius 2nd and 3rd trigger points (12)

Figure 2.1. M. trapezius 15t trigger point (12)

Figure 3. M. levator Scapulae 1st and 2nd trigger points (12)
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Figure 4. Neck rotation exercise

Figure 5. Isometric neck extension exercise

Figure 6. Levator scapulae stretch

neck extension (Figure 5), LS stretch (Figure 6), lateral neck

stretch in standing (Figure 7) and lying position (Figure 8),

standing chest stretch (Figure 9), shoulder roll (Figure 10),

corner chest stretch (Figure 11), and trapezius muscle stretch in

lying position (Figure 12).

The written posture advice was:

+ While using a cell phone, personal computer and other
electronic devices please hold them at eye level.

+  Please give a break in every 20 minutes during using of these
devices.

« While using big and heavy electronic devices such as Tablets
and large cell phones, please hold them with both hands.

+ During reading books or newspapers please hold them at
eye level.

« While using cell phone, avoid high repetitive typing and
scrolling the screen for a long time.

«  Try not to hunch forward during electronic devices.

Additionally, patients in group 1 were informed about a mobile

phone application which warns about changes in the head

posture by a notification.

All patients were informed to reach the physician immediately

if any adverse events or a significant increase in pain severity

occurred.

One month after the first examination, patients were called for

control. In the follow-up examination, patients’ pain severity was

measured again by VAS. Taut bands, TPs, and neck ROM were

assessed.

Statistical Analysis

Mc Nemar test was utilized to determining significance of taut
band existence and pain or limitation during ROM assessment in
groups. For evaluating VAS Pain score, Mann-Whitney U test was
applied. Wilcoxon Signed Ranks test was used for determination
of pain severity in TPs. SPSS 21.0 (IBM, USA) was used for all
the statistical analyses and statistical significance was assumed
when p-value was lowered than 0.05.
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Figure 8. Lateral neck stretch in lying position

Results

From a total of 49 patients, 21 patients in group 1 and 26
patients in group 2 completed the study. Two patients from
group 2 were eliminated. The first patient was eliminated due
to the diagnosis of fibromyalgia syndrome and the second one
was eliminated because he had to take additional medicational
treatment. Patient demographic data and pain characteristics
were recorded during the first examination and they were
shown in Table 1. Males compromised 57.4% (n=27) and
females compromised 42.6% (n=20) of patients. The mean

Figure 9. Standing chest stretch

age of participants was 27.6+7.4 [mean + standard deviation
(SD)], and the mean BMI was 23.5+3.1 (mean + SD). All patients
complained of a mechanical type of neck pain. 63.8% of
patients described referral of pain to different regions, especially
to shoulders, head, back, and arms.

In the physical examination, cervical lordosis was found to be
decreased in 55.3% of patients. Shoulder asymmetry, especially
depression of one shoulder, was inspected in 30.4% of patients.
Neck pain severity was assessed by VAS pain score in the
beginning and after one month. Pain score in group 1 was
43.3+16.3 (mean + SD) in the first assessment, while it was
21.9+13.3 (mean + SD) in the second assessment. According
to VAS neck pain score results, a significant decrease was found
in group 1 (p<0.001). In contrast, there were no significant
changes found in group 2 (p=0.123). Group 2 pain severity
scores were recorded as 37.0+16.9 (mean + SD) in the first and
30.3+£15.3 (mean £ SD) in the second assessment (Table 2).
Patients were evaluated in terms of the existence of the taut
band and TP pain severity during palpation. In group 1, only the
taut band of right LS had significantly disappeared (p=0.004);
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Figure 10. Shoulder roll exercise

Figure 11. Corner chest stretch

however, there were no significant changes in group 2 with
regard to examined muscles.

TPs pain severity was found to be significantly decreased at
the 2nd point of the left sternocleidomastoideus (p=0.039), left
trapezius (p=0.031), and right LS (p=0.012) muscles in group 1.
In the 2nd point of the left side in LS, pain decrease was found
borderline, although it did not reach statistical significance (Table
3). There were no significant changes with regards to TP pain in
group 2 (Table 4).

Pain and limitation during neck ROM examination revealed no
significant changes between the first and second examination
in group 1 and 2.

Discussion

In our study, we aimed at describing the relationship between
neck pain, MPS and treatment outcome in mobile phone users.
Neck pain and its relationship to using electronic devices and
the correlation with MPS have been discussed extensively. This
study measured changes in patients” VAS neck pain score, TP's
pain, taut band existence, and neck ROM and compared results
in treatment and control groups.

In our study, students (44.7%) and desk workers (55.3%)
constituted the population. Along with using electronic devices
frequently and spending extended time with head forward
posture, neck pain complaint is becoming very common among
students and desk workers in the population. According to
recent studies, 46% of students (13) and 50 to 60% of desk
workers reported neck pain (14). Our findings and previous
research'’s results show that patients who belong to these two
occupation groups should be informed by physicians about neck
pain development and effective prevention methods.

Most cases with neck pain run an episodic course over a lifetime
and, thus, relapses are frequent (1). In 91.5% (n=43) of our
patients, the duration of neck pain was over six months, that
denoted if neck pains are not treated adequately they tend to
develop chronic musculoskeletal pain condition.

Spending a long time using a cell phone, frequently talking,
texting, and gaming was described as a risk factor for developing
neck pain (9,15,16).

In this study, 46.3% of patients reported that their daily phone
usage was between 3 to 6 hours. This finding was consistent
with the study conducted by Berolo et al. (9), who reported
a mean of 4.6+5.6 (mean + SD) hours. 55.3% of our patients
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Table 1. Patient data and pain characteristics

Age (years) 27.6 £7.4 Number of years since regular cell phone using (years)
Body mass index 23.5+3.1 <10 36.2% (n=17)
Gender 10-20 55.3% (n=26)
Female 42.6% (n=20) 20> 8.5% (n=4)
Male 57.4% (n=27) Daily phone usage (hours)

Occupation <3 29.8% (n=14)
Student 44.7% (n=21) 36 46.3% (n=22)
Desk workers 55.3% (n=26) >6 21.3% (n=10)

Referred pain

Posture during phone use

Yes 63.8% (n=30) Sit and bend forward 78.7% (n=37)
No 36.2% (n=17) Lie on back 8.5% (n=4)
Onset of pain (months) Both 12.8% (n=6)

<1 4.3% (n=2) Pain aggrevating posture during phone use

1-6 4.3% (n=2) Sit and bend forward 84.6% (n=22)

>6 91.5% (n=43) Lie down 7.7% (n=2)

Is pain continuous or intermittent Both 7.7% (n=2)

Continiuous 36.2% (n=17) Daily personal computer usage (hours)

Intermittent 63.8% (n=30) <3 36.2% (n=17)

Frequency of pain (in one week) 3-6 10.6% (n=5)

>3 41.2% (n=14) >6 53.2% (n=25)

<3 58.8% (n=20) Smoking

Aggravating factors of pain Yes 32.6% (n=15)

Phone using 58.7% (n=27) No 67.4% (n=31)

Others 41.3% (n=19) Regular sport activities

Alleviating factors of pain Yes 44.7% (n=21)

Stretching 46.9% (n=15) No 55.3% (n=26)

Resting 37.5% (n=12) Cervical lordosis

Both 15.6% (n=5) Decreased 55.3% (n=26)
Normal 44.7% (n=21)

Shoulder asymmetry

30.4% (n=14)

stated that they have been using a cell phone for 10 to 20 years.
Hegazy et al. (16), stated a shorter average duration of owning
a cell phone [7.8+£1.9 years (mean + SD)]. The mean age of
our patients [27.617.4 years (mean = SD)] was older than in
Hegazy et al.'s (16) study [21£1.1 years (mean £ SD)], which
could elucidate this difference.

Along with cell phones becoming more popular, neck pain
complaints keep increasing. In our study, 58.7% of patients
stated that cell phone use caused or increased their neck
pain. Complaints due to using mobile devices for a long time
were studied by different researchers, and the most common
symptom was found to be neck pain. The results for frequency
of neck pain symptom was reported in different studies to
change between 40.9% [Shan et al. (17)], 55.8% [Kim and Kim.
(18)], 68% [Berolo et al. (9)], and 71.2% [Alzarea and Patil (19)].
We found that the most frequently described posture by our

patients during phone use was sitting and bending forward
position (78.7%). Also, these patients stated that this posture
was responsible for the aggravation of neck pain (84.6%).
Gold et al. (20), observed almost two-thirds of their patients
were using a cell phone in neck flexed posture. This finding
was consistent with our results. The relationship between
flexed neck posture and neck pain has also been studied by
different researchers. Gustafsson et al. (8) mentioned that
two prospective cohort studies have shown an increased risk
for neck or neck/shoulder pain during work with neck flexion
position. Two recent studies reported that an increase in
cervical flexion degree caused a significant increase in muscle
fatigue and pain in the upper trapezius muscle (21,22). Also,
Syamala et al. (23) stated that holding cell phone at eye
level with proper body support during usage can reduce the
biomechanical stress in the neck and upper extremities.
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Figure 12. Trapezius muscle stretch in lying position

Table 2. Comparison of patients’ Visual Analog scale
neck pain score between the 15t and 2nd measurement

qst 2nd

Measurement | Measurement

Mean £ SD Mean £ SD o

(mm) (mm) P
Group 1 | 43.3%16.3 21.9+£13.3 p<0.001*
Group 2 | 37.0£16.9 30.3£15.3 p=0.123
*p<0.05, thereby indicating a significant difference in patients’ Visual Analog
scale neck pain score, SD: Standard deviation

In our study, we did not find a significant change in patients’
limitation and pain during neck ROM examination in the two
groups. However, Kong et al. (24) found a significant increase
in neck ROM after four weeks of modified cervical exercise
program. A possible explanation of this difference could be
that our patients did not perform exercises on a regular basis.
Another explanation could be that limitation in neck ROM was
not an inclusion criterion in our study, and therefore, a change
could not be detected.

Cervical lordosis was found to be decreased in 55.3% (n=26)
of the patients. According to a recent research, cell phone use
causes a decrease in cervical lordosis (25). Our findings were
consistent with that of Ogrenci et al. (26), who reported a
significant correlation between decreased cervical lordosis and
the duration of phone usage.

After a one-month exercise program and posture correction
advice, we found a significant decrease in VAS neck pain score
(p<0.05) in the treatment group. Jagdhari et al. (2), evaluated
pain score by using VAS at the 1st, 30th, and 60th days and found
a significant decrease in exercise group in consistency with our
result.

TPs and taut bands were present in different locations and
different muscles in all of our patients. TPs are often located
in muscles in the neck and thoracic region, also secondary TPs
development is quite often (7,27). Our results showed that the
presence of TPs in the sternocleidomastoideus was associated
with the presence of TPs in the trapezius muscle and the LS.
These findings were parallel to Ferndndez-de-las-Pefas et al.’s
(28) study.

In our study after patients performed the exercise program and
followed posture advice for one month, TPs pain severity was
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Table 3. Group 1 patients’ trigger point pain severity and significance of difference between 1st and 2nd examinations in

different locations

1st Examination 2nd Examination
. . . . Mild Moderate | Severe . Mild | Moderate | Severe | ,
Trigger point location Painless . . . Painless . . . p
pain | pain pain pain | pain pain
M. sternocleidomastoideus | 52.4% | 14.3% | 23.8% 95% [76.2% |9.5% | 143% ~0.176
right 1st (n=11) (n=3) | (n=5) (n=2) (n=16) (n=2) | (n=3) p=-
M. sternocleidomastoideus | 52.4% | 23.8% | 14.3% 95% [76.2% |9.5% |4.8% 9.5% -0.092
right 2nd (n=11) (n=5) | (n=3) (n=2) (n=16) (n=2) | (n=1) (n=2) p=-
M. sternocleidomastoideus | 61.9% | 9.5% | 23.8% 48% |857% |95% |4.8% ) -0.388
left 1st (n=13) (n=2) | (n=5) (n=1) (n=18) (n=2) | (n=1) p=-
M. sternocleidomastoideus | 52.4% | 28.6% | 14.3% 48% |905% |95% | ) ~0.039*
left 2nd (n=11) (n=6) | (n=3) (n=1) (n=19) (n=2) p=-
B oF 57.1% 14.3% | 28.6% 52.4% 19.0% | 28.6%
t i B =
M. trapezius right 15 (=12) | (n=3) | (n=6) (=11) | (n=4) | (n=6) p=0.717
A of 33.3% 28.6% | 23.8% 14.3% | 42.9% 23.8% | 19% 14.3%
d =
M. trapezius right 2" (n=7) (n=6) | (n=5) (n=3) | (n=9) (n=5) | (n=4) n=3) |P 0.381
A of 66.7% 14.3% 9.5% 61.9% 19% 14.3% 4.8%
d 0 — _
M. trapezius right 3r (=14) | (n=3) 9.5% (n=2) (=2) |(n=13) |(n=4) | (n=3) (n=1) |P 0.509
. 57.1% 14.3% | 28.6% 61.9% 23.8% | 14.3%
t i B =
M. trapezius left 15 (n=12) | (n=3) | (n=6) (n=13) | (n=5) |(n=3) p=0.959
. 42.9% 23.8% | 23.8% 9.5% 76.2% 9.5% | 14.3%
d _ = *
M. trapezius left 2n (n=9) (n=5) | (n=5) (=2) |(n=16) |(n=2) |(n=3) p=0.031
. 61.9% 23.8% | 14.3% 61.9% 23.8% | 14.3%
d - - =
M. trapezius left 3" (n=13) | (n=5) | (n=3) (n=13) | (n=5) |(n=3) p=1
c 66.7% 14.3% | 19% 76.2% 14.3% | 9.5%
t - B =
LS right 12 (=14) | (n=3) | (n=4) (=16) | (n=3) | (n=2) p=0.619
c 33.3% 23.8% | 33.3% 9.5% 81% 14.3% | 4.8%
d _ = *
9 ] 230 =7) | (n=5) | (n=7) =2) |(n=17) |(n=3) | (n=1) R
57.1% 19% 23.8% 66.7% 14.3% | 19%
t - B =
A (n=12) | (n=4) | (n=5) (n=14) | (n=3) |(n=4) pelsen
33.3% 23.8% | 42.9% 57.1% 4.8% |38.1%
d - - =
Ly (n=7) | (n=5) | (n-9) (n=12) | (n=1) | (n=8) p=0.056

LS: Levator Scapulae muscle, *p<0.05, thereby indicating significant difference in patients’ trigger point pain severity

found to be significantly decreased at the 2nd point of the left
sternocleidomastoideus (p=0.039), left trapezius (p=0.031), and
right LS (p=0.012) muscles in group 1. Also, the 2nd point of
the left side in LS (p=056) pain decreased but did not reach
statistical significance. There were no significant changes with
regards to TPs pain in group 2. Taut bands in LS significantly
disappeared in group 1 (p<0.05). Also, Jagdhari et al.’s (2) study,
detected a reduction in muscle tenderness in the exercise group.
Additionally, decreased myofascial TP sensitivity in response to
passive stretch in patients with myofascial head and neck pain
was reported (29).

The strong point of our study was that despite many studies
pointing out the correlation between neck pain and cell phone
usage, only very few of them focused on treatment. In our study,
the patients received a structured neck exercise program and
recommendations for posture correction and limitations during
cell phone usage. A follow-up examination of all patients was
carried out after one month of treatment.

Study Limitations

The limitations of our study were that examinations were
not performed blind. The other limitation was that exercises
should be performed for two to three months to show optimal
improvement. A prospective follow-up of patients for more
prolonged periods could be advisable in future research studies.

Conclusion

Cell phone using rates have increased in recent years. As a result
of this, the number of people who have cell phone use-related
neck pain complaints has been on the rise. Limiting the duration
of mobile phone usage and correcting forward head position
by increasing awareness should be recommended. Furthermore,
a structured neck exercise program performed on a regular
basis also should be helpful to prevent the development and
treatment of text neck syndrome.
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Table 4. Group 2 patients’ trigger point pain severity and significance of the difference between 1st and 2nd examinations

in different locations

1st Examination 2nd Examination
- " - - Mild Moderate | Severe 8 Mild Moderate | Severe
Trigger point location Painless pain pain pain Painless pain pain pain p
M. sternocleidomastoideus | 65.4% | 3.8% | 26.9% 3.8% | 50% 19.2% | 26.9% 3.8% -0.085
right 1st (n=17) (n=1) (n=7) (n=1) (n=13) (n=5) | (n=7) (n=1) =
M. sternocleidomastoideus | 57.7% 19.2% | 11.5% 11.5% | 61.5% 3.8% | 19.2% 15.4% -0.321
right 2nd (n=15) (n=5) (n=3) (n=3) (n=16) (n=1) | (n=5) (n=4) p=y.
M. sternocleidomastoideus | 61.5% 15.4% | 11.5% 11.5% | 65.4% 11.5% | 15.4% 7.7% -0.717
left 1st (n=16) (n=4) (n=3) (n=3) (n=17) (n=3) | (n=4) (n=2) =
M. sternocleidomastoideus | 61.5% 11.5% | 19.2% 77% | 53.8% 77% | 26.9% 11.5% -0.752
left 2nd (n=16) (n=3) (n=5) (n=2) (n=14) (n=2) | (n=7) (n=3) p=-
oo o] 61.5% 26.9% | 7.7% 3.8% 53.8% 23% 19.2% 3.8%
t =
M. trapezius right 15 (n=16) | (=7) |(n=2) (n=1) | (n=14) (n=6) | (n=5) =1 |P 0.842
oo o] 69.2% 11.5% |7.7% 11.5% | 50% 7.7% | 26.9% 15.4%
d =
M. trapezius right 2n (=18) | (n=3) |(n=2) (n=3) | (n=13) (=2) | (n=7) (=4) |P 0.324
. q 80.8% 3.8% 7.7% 7.7% 73.1% 7.7% 11.5% 7.7%
d =
M. trapezius right 3r m=21) | (=1) |(n=2) (=2) | (n=19) ("=2) | (n=3) n=2) |P 0.286
. 76.9% 7.7% 11.5% 3.8% 69.2% 7.7% 19.2% 3.8%
t =
M. trapezius left 15 (=20) | (=2) |(n=3) (n=1) | (n=18) (n=2) | (n=5) =1 |P 0.478
. 69.2% 7.7% 15.4% 7.7% 50% 30.8% |7.7% 11.5%
d =
M. trapezius left 2n (n=18) | (n=2) |(n=4) (n=2) | (n=13) (n=8) | (n=2) (n=3) |P 0.099
. 88.5% 3.8% 3.8% 3.8% 80.8% 3.8% 11.5% 3.8%
d =
M. trapezius left 31 (=23) |(=1) |(n=1) (=1) |(=21) |(m=1) |(=3) | (n=1) | PTO4%9
. 42.3% 30.8% | 15.4% 11.5% | 57.7% 26.9% | 11.5% 3.8%
t =
LS right 1¢ (=11) | (=8) |(n=4) (=3) |(=15) |(n=7) |(=3)  |(n=1) | P70403
. 61.5% 7.7% 19.2% 11.5% | 57.7% 19.2% | 19.2% 3.8%
d =
2 s (=16) | (n=2) | (n=5) (=3) |(n=15) |(n=5) | (n=5) (n=1y | P=0-301
53.8% 26.9% | 7.7% 11.5% | 65.4% 19.2% | 7.7% 7.7%
t =
e n=14) | (=7) | (n=2) (n=3) | (=17) | (n=5) |(n=2) ey | PO
69. 2% 11.5% | 7.7% 11.5% | 61.5% 15.4% | 11.5% 11.5%
d =
o (n=18) | (n=3) |(n=2) (n=3) | (n=16) | (n=4) | (n=3) ez | P

LS: Levator scapulae muscle, *p<0.05, thereby indicating significant difference in patients’ trigger point pain severity
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Ailevi Akdeniz Atesi Olan Hastalarda Serum Melatonin Dizeyleri
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Atatirk University Faculty of Medicine, Department of Physical Medicine and Rehabilitation, Erzurum, Turkey

Abstract

Objective: Melatonin (MLT) has been reported to play a role in the immunopathogenesis and aetiology of many chronic inflammatory
diseases. Therefore, we aimed to investigate the possible relationship between disease severity and serum MLT levels in patients with Familial
Mediterranean fever (FMF).

Materials and Methods: A total of 30 patients diagnosed with FMF who had experienced no episodes for at least 1 month (mean age,
36.4+12.2 years; range, 19-68 years), including 14 men and 16 women, and 30 healthy controls (mean age, 38.4+12.5 years; range, 19-65
years), 12 men and 18 women, matched for age and gender, were included in this study. Demographic data, laboratory data and clinical
characteristics of the participants were recorded and serum MLT levels were determined. In addition, the relationship between serum MLT
level and disease severity was evaluated.

Results: A significant difference was observed between the groups in terms of serum MLT levels (p<0.05). However, there were no significant
relationships between serum MLT levels and demographic data, such as sex and age, and body mass index, erythrocyte sedimentation rate,
Creactive protein and fibrinogen levels and disease severity scores of the FMF patients. There was a statistically significant difference in serum
MLT levels between patients having a history of acute arthritis (n=7) and those without arthritis (n=23), (p=0.019).

Conclusion: Our findings suggest that MLT may play a possible role in the immunopathogenesis of FMF and those with a history of FMF-
related arthritis. However, because the immune regulatory role of MLT is very complex and the mechanisms are not yet fully understood, we
think that more comprehensive studies in the future are needed to confirm our findings.

Keywords: Familial Mediterranean fever, melatonin, arthritis, relationship

Amag: Melatoninin (MLT) bircok kronik enflamatuvar hastaligin immunopatogenezinde ve etiyolojisinde rol oynayabilecedi bildirildiginden
dolayi, calismamizda ailevi akdeniz atesi (AAA) olan hastalarin serum MLT seviyelerinin belirlenerek hastalik siddeti ile arasinda olasi bir iligki
olup olmadigini incelemeyi amacladik.

Gerec ve Yontem: Calismaya AAA hastaligi tanisi konulan ve en az 1 aydir (ortalama yas, 36,4+12,2 yil; aralik, 19-68 yil) atak gegirmeyen 14
erkek ve 16 kadin olmak Uzere toplam 30 hasta (ortalama yas, 38,4+12,5 yil; aralik, 19-65 yil) ile yas ve cinsiyetleri benzer olan 12 erkek ve 18
kadin toplam 30 saglikli kontrol (ortalama yas 38,4+12,5 yil; yas araligi; 19-65 yil) bulunmaktaydi. Katilimailarin demografik verileri, laboratuvar
ve klinik ozellikleri kaydedilerek, serum MLT seviyeleri belirlendi. Ayrica serum MLT seviyesi ile hastalik siddeti arasindaki iliski degerlendirildi.
Bulgular: Gruplar arasinda serum MLT seviyeleri agisindan anlamli fark oldugu belirlendi (p<0,05). AAA hastalarinin cinsiyet, yas ve vicut kitle
indeksi gibi demografik verileri, eritrosit sedimentasyon hizi, C-reaktif protein ve fibrinojen degerleri ve hastalik siddet skoru ile serum MLT
seviyesi arasinda anlamli bir iliski bulunmadi. AAA hastalarinda artrit varligina gore; akut artrit Oyklsu olanlar (n=7 kisi) ile artriti olmayanlar
(n=23 kisi) arasinda serum MLT dizeyleri acisindan istatistiksel olarak anlamli fark bulundu (p=0,019).

Sonug: Bulgularimiz. MLT'nin AAA'nin immuinopatogenezinde ve AAA'ya bagl artrit Oykisld olanlarda olasi bir rol oynadigina dair
kanit sunmaktadir. Ancak MLT'nin immin dizenleyici roli ¢ok karmasik ve mekanizmalari henliz tam olarak anlasilamadigindan dolay
bulgularimizin gelecekte daha kapsamli arastirmalarla desteklenmesi gerektigini dislniyoruz.

Anahtar kelimeler: Ailevi akdeniz atesi, melatonin, artrit, iliski
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Introduction

Familial Mediterranean fever (FMF) is a recurrent and self-
limiting hereditary auto inflammatory disease characterized
by fever and painful polyserositis attacks with a very intense
acute phase response (1). Although it was reported that B and
T lymphocyte dysfunction and immunological abnormalities
related to the production of proinflammatory cytokines,
incorrectly regulated immune response and over-response
to very small stimuli or to the delayed deactivation of the
immune response play role in the course of the disease, the
pathophysiology of the disease it is not clear (2-4). It has
also been reported that decreased antioxidant capacity and
impaired oxidant/antioxidant balance may be associated with
FMF pathogenesis (5).

Melatonin (MLT) is the hormone that is secreted from the pineal
gland and regulates the circadian rhythm, and it is thought that
as a result of disruption of the circadian rhythm, it will deteriorate
in immune response, abnormal immune cells will occur and may
lead to FMF attacks (6-8). Many studies of MLT have emphasized its
antioxidant properties as one of the most potent endogenous free
radical scavengers (9,10). In addition, MLT has been reported to
have immunomodulatory and anti-sinflammatory functions in clinical
studies (11,12). However, the immune regulatory role of MLT is
very complex and its mechanisms are not yet fully understood (13).
Because of these properties, it has been suggested that MLT may
play a role in the immunopathogenesis and etiology of many chronic
inflammatory diseases and can also be used in their treatment. In
addition, due to the relationship between circadian MLT secretion
and the rhythmic symptoms and symptoms of some chronic
inflammatory diseases, it may have a role in the pathophysiology
of these diseases (13). However, there is a study in the literature
examining the relationship between FMF disease and MLT, and the
relationship between MLT and disease severity was not evaluated
in that study.

In our study; we aimed to investigate the possible relationship
between disease severity and serum MLT levels in patients with FMF

Materials and Method

This study was conducted between November 2019 and
December 2019 at Atatlrk University Faculty of Medicine,
Department of Physical Medicine and Rehabilitation and

Department of Rheumatology. The study protocol was approved
by the Atatiirk University Faculty of Medicine Ethics Committee
(decision no: 17, date: 07.11.2019). A written informed consent
was obtained from each subject. The study was conducted in
accordance with the principles of the Declaration of Helsinki.

A total of 30 FMF patients diagnosed based on the criteria
defined by Livneh et al. (14) and 30 healthy individuals with
similar age and gender were included. All patients were
diagnosed and evaluated by the same physician. None of the
patients had an FMF attack. Patients who did not have an attack
for at least 1 month were included in the study. The control
group was constituted of healthy individuals.

In our study, FMF patients with additional immunological,
rheumatologic or systemic disease, acute or chronic infection,
complete urinalysis and abnormal biochemical results in blood
analysis were excluded from the study.

Gender, age, body mass index (BMI), duration of disease, duration
and dose of colchicine were recorded. Eighteen patients were
on 1 mg/day oral colchicine treatment and 12 patients were on
1.5 mg/day oral colchicine treatment. Disease severity of FMF
patients was evaluated in clinical examination.

The FMF disease severity scores were calculated based on
age at disease onset (>31, 21-31, 11-20, 6-10, and <6 vyears,
respectively, 0, 1, 2, 3, 4 points), number of attacks per month,
(1, 2, 3 points if <1, 1-2,>2 respectively), arthritis status (2 and
3 points respectively if acute or protracted), amyloidosis status
(3 points if present), colchicine dose (1, 1.5, 2 and >2 mg,
respectively, 1, 2, 3 and 4 points) and the presence or absence
of erysipelas-like erythema at the time of admission. Scores of
3-5, 6-8, and =9 were considered to reflect mild, moderate and
severe disease, respectively (15). Distribution of the number of
patients according to the scores obtained from disease severity
parameters is shown in Table 1.

Healthy controls and FMF patients were rested in sitting position
between 8.00-9.00 in the morning, and blood samples were
obtained from antecubital region by using a vacutainer. Venous
blood samples were stored in biochemistry tube for C-reactive
protein (CRP) and MLT measurements and in hemogram
tubes with ethylenediaminetetraacetic acid for erythrocyte
sedimentation rate (ESR) measurements. Biochemistry samples
were centrifuged at 4.000 rpm for 15 minutes after the clotting
process at room temperature was completed and serum

Table 1. Distribution of the number of patients according to scores obtained from disease severity parameters

Number of patients according to disease severity parameters Dlse?se severlty.score - - -
0 point 1 point 2 point 3 point | 4 point
n (Age at disease onset; 0-4 point) 6 11 8 4 1
n (Number of attacks per month; 1-3 point) - 21 9 - -
n (Arthritis status; 2/3 point) 23 - 7 - -
n (Erysipelas-like erythema status; 0/2 point) 25 - 5 - -
n (Amyloidosis status; 0/3 point) 27 - - 3 -
n (Colchicine dose; 1-4 point) - 18 12 - -

n: Number of patients
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samples were aliquoted for MLT measurement and stored until
analyzed at -80 °C. The analysis was performed in the Medical
Biochemistry Laboratory of our hospital.

The ESR (0-20 mm/h) was measured with the Western Green
method using Interrliner XN (Sysmex Corporation, Kobe,
Japan) automatic ESR analysis device and the CRP (0-5 mg/mL)
was quantitatively measured with the immunoturbidometric
method using Beckman Coulter AU5800 autoanalyser
(Beckman Coultr Inc. Ca, USA). Fibrinogen (mg/dL) levels
were measured by Clauss clotting method on STA Compact
(Diagnostica Stago, France) coagulation analyzer. MLT levels
were analyzed by enzyme-linked immunosorbent assay (ELISA)
method on Dynex brand automated ELISA reader device
(Dynex Technologies Headquarters, Chantilly, USA) according
to the standard protocol recommended by SunlLong brand
(Cat No: SL1169Hu, Sunlung Biotech Co., Ltd., HangZhou,
China). The intra-assay cofficient of variation (CV) value of the
kit was below 10% and the inter-assay CV was below 12%.

Statistical Analysis

In our study, power analysis for serum MLT level was performed
at 95% power and 95% confidence interval. The mean values
for the MLT level were 23+2.8 pg/mL for the patient group
and 16.4+3.8 pg/mL for the control group. Statistical analysis
was performed using SPSS 20.0 (SPSS, Chicago IL, United
States). Results were given as mean + standard deviation (SD)
and minimum (min) - maximum (max). The suitability of the
parameters to normal distribution was evaluated by Kolmogorov-
Smirnov test. One-Way ANOVA test and t-test (independent
samples t-test, or student t-test) were used to compare normal
distribution parameters. The non-normal distribution parameters
were compared with Mann-Whitney U test. Pearson correlation
analysis was used for correlation analysis.

Results

A total of 30 patients (14 males and 16 females, mean age
36.4+12.2 years; range 19 to 68 years), with FMF disease,

and 30 healthy controls (12 males and 18 females, mean age
38.4+12.5 years; range 19 to 65 years), were included in the
study.

Demographic characteristics, laboratory characteristics, disease
duration, disease severity score and serum MLT levels of patients
and healthy individuals are shown in Table 2. There was no
statistically significant difference between the groups in terms
of age, gender, BMI, ESR, CRP and fibrinogen levels. The mean
disease duration in the patient group was 10+11 years (range
1-50 years). The mean disease severity score was 5+2 There was
a significant difference between the groups in terms of serum
MLT levels (p<0.05), (Table 2).

There was no significant relationship between serum MLT level
and demographic data such as gender, age and BMI, ESR, CRP
and fibrinogen values, disease severity score of FMF patients
(Table 3).

When the arthritis, FMF disease severity score parameters
were assessed, there was a statistically significant difference
in serum MLT levels between patients with a history of acute
arthritis (n=7) and those without arthritis (n=23) (p=0.019),
but no significant difference was found in other clinical severity
parameters (Figure 1).

Discussion

The aim of the study was to investigate the clinical and
physopathological effect of MLT hormone on FMF Our study
was the first to evaluate the relationship between serum MLT
levels and disease severity. In our study, we found that serum
MLT levels were higher in the FMF patient group than in the
control group. In addition, serum MLT levels of FMF patients
with a history of arthritis were significantly higher than those
without a history of arthritis.

Circadian rhythm allows the body to adapt to environmental
changes. Disruption of this rhythm usually has a negative
effect. For example; Jet Lag syndrome, which is a collection of
spontaneous symptoms that lasts for a few days as a result of

Table 2. Demographic, laboratory and clinical characteristics of Familial Mediterranean fever patients and healthy controls

Patients (n=30) Controls (n=30) p
Gender (f/m) 16/14 12/18 0.602
Age (mean + SD) 36.4+12.2 38.4+12.5 0.541
BMI (kg/m2) 26.3+4 27+3.5 0.484
Disease duration [(mean £ SD, (minimum-maximum), year)] | 10£11 (1-50) - -
ESR (mean + SD) (mm/h) 13.2+£13.9 11.248.1 0.52
CRP (mean % SD) (mg/mL) 11.4+12.5 6.8+5.6 0.218
Fibrinogen (mg/dL) 334+76.4 306+70.4 0.144
Serum melatonin level (mean + SD) (pg/mL) 23+2.8 16.4+3.8 0.001**
Disease severity scores 5.2+2 - -
f: Female, m: Male, SD: Standard deviation, BMI: Body mass index, ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein, *p<0.05, **p<0.01: Statistically significant
difference between groups
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Table 3. Demographic characteristics of Familial
Mediterranean fever patients and the relationship

between serum melatonin levels and erythrocyte
sedimentation rate, Creactive protein, fibrinogen and
disease severity score

r P
Age (mean + SD) 0.064 0.626
BMI (kg/m2) -0.028 0.83
ESR (mean £ SD) (mm/h) -0.077 0.556
CRP (mean + SD) (mg/mL) 0.131 0.318
Fibrinogen (mg/dL) 0.162 0.216
Disease severity scores -0.142 0.455
SD: Standard deviation, BMI: Body mass index, ESR: Erythrocyte sedimentation
rate, CRP: C-reactive protein, p<0.05: Statistically significant difference between
groups

25,004 E

24,00

23,00

MELATONIN

22,00
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T T
Arthritis (-) Arthritis (+)
Arthritis

Figure 1. Serum melatonin levels of Familial Mediterranean fever
patients according to arthritis history

disruption of the circadian rhythm, resembles the FMF attacks
that last for several days and usually end with a pattern of onset
and termination. Therefore, it is stated that disruption of the
circadian rhythm may cause FMF attacks (16,17). In addition,
common factors such as physical and emotional stress or high-
fat diet may lead to disruption of the circadian rhythm and FMF
attacks. It also suggests that MLT, the main regulatory hormone
of the circadian rhythm, may have a possible role in the
pathophysiology or clinic of FMF, which is known as a neutrophil-
related disease, since MLT causes monocytes, natural killer cells,
and in particular neutrophil activation (18,19).

MLT levels in FMF were evaluated by Musabak et al. (13)
serum MLT levels were reported to be significantly higher
in both acute exacerbations and non-exacerbations than in
the control group, similar to our study. Again, no significant
correlation was found between ESR and fibrinogen levels and
serum MLT levels. It has been suggested that MLT may play
a role in the immunopathogenesis of many autoimmune and
auto inflammatory diseases including FMFE Our study makes

a contribution to the literature and differs from the study of
Musabak et al. (13) in terms of evaluating the relationship
between serum MLT levels and disease severity and detecting
higher serum MLT levels in the group with arthritis history.
Makay and Unsal (16) have suggested that changes in circadian
rhythm may disrupt the immune response and affect the
functions of the hypothalamic-pituitary-adrenal (HPA) axis, an
important component of the neuroendocrine and immune
system. Furthermore, they reported that any dysfunction in the
HPA axis would affect the release of proinflammatory cytokines
in the immune system and that HPA axis could have an active
role in FMF attack (16,20,21).

In our study, FMF patients who were not at attack were
evaluated. Therefore, ESR, CRP and fibrinogen values were
within normal limits and were similar to those of the control
group. In addition, similar to literature, there was no significant
relationship between MLT levels and demographic data such
as age, gender and BMI (22). In the literature, in patients with
rheumatoid arthritis (RA) and ankylosing spondylitis (AS), it was
reported that serum MLT levels were significantly higher than
in the control group, similar to our results (13,23). These results
may suggest that MLT may have a role in the pathophysogenesis
of FMF disease and subclinical inflammation. In addition, many
studies reported that MLT may increase as a compensatory
response to inflammation by stating its antioxidant and anti-
inflammatory properties (24).

In the literature, as a result of studies investigating the
relationship between rhythmic symptoms and signs in some
autoimmune diseases such as RA and AS and the secretion of
circadian MLT; It has been reported that serum MLT levels are
higher than control groups and there is a significant relationship
between disease activities and serum MLT levels and it is
reported that MLT may play a role in the pathophysogenesis of
these diseases (25,26). In these studies, it was stated that high
serum MLT levels in the morning may be a cause of symptoms
such as stiffness and joint swelling in patients with arthritis
(10,25,26). It was also reported that MLT may play a role in the
formation of a more active inflammatory response during the
night by increasing the synthesis of proinflammatory cytokines
(16). However, there are studies reporting that high MLT values
in the morning are not associated with disease activity (22). In
addition, there are studies reporting that serum MLT levels are
lover in patients with systemic lupus erythematosus, psoriasis,
and multiple sclerosis in compared to healthy individuals (27).
This suggest that it is not clear how and where MLT plays a role
due to the different immunopathogenetic processes involved
in the formation of autoimmune diseases. In the light of these
results; we can say that the immunopathological and clinical
effects of MLT have not been fully elucidated due to the fact
that different immunopathogenetic mechanisms are effective in
different autoimmune diseases and the different effects of MLT
are examined.

In our study; we could not find a statistically significant
relationship between disease severity score and MLT levels.
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This may be due to the inclusion of a low number of FMF
patients, low disease severity score, and disadvantages in
evaluating the disease severity score. However, MLT levels
were significantly higher in patients with arthritis history than
those without arthritis. EFAwady et al. (25) reported that
there was a significant relationship between the presence of
arthritis, an indicator of disease activity score, and MLT levels
in patients with RA, similar to our study. In a study, specific
MLT binding sites and synovial fluid MLT levels were found to
be high in synovial fluid macrophages of RA patients (10). In
addition, it has been demonstrated in mice that exogenous
MLT administration reported to increase the severity of arthritis
(28). However, it is reported that MLT has anti-inflammatory
and antioxidant effects by inhibiting the release of many pro-
inflammatory mediators in many ways (24). It is not yet clear
in the literature whether high serum MLT values are caused by
arthritis or because of the need for more antioxidant activity or
anti-inflammatory activity for compensatory purposes. Similar
to studies in which inhibition of MLT synthesis or administration
of antagonists has been reported to have a therapeutic effect
as an adjuvant for RA (23), we think that it may have a positive
effect on adjuvant therapy in FMF patients.

Study Limitations

The most important limitation of our study was that blood
samples were obtained only between 8 and 9 am in the
morning when MLT was the lowest and there was not a
complete response to the circadian MLT release. In addition, we
think that the number of patients is low and the results should
be supported by studies in larger patient groups.

Conclusion

Our findings provide evidence that MLT plays a role in the
immunopathogenesis of FMF and in those with a history of
FMF-related arthritis. However, since the immune regulatory role
of MLT is very complex and its mechanisms are not yet fully
understood, we think that our findings should be supported by
more comprehensive research in the future.
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Frequency of Anaemia in Patients with Musculoskeletal Pain

Kas-iskelet Sistemi Agrisi Olan Hastalarda Anemi Gorulme Sikhgi

@ Fatih Baygutalp, ® Ayhan Kul

Atatiirk University Faculty of Medicine, Department of Physical Therapy and Rehabilitation, Erzurum, Turkey

Abstract

Obijective: This study aimed to determine the frequency of anaemia in patients with musculoskeletal pain who were admitted to our clinic.
Materials and Methods: Three hundred and thirty-eight patients with musclosketal pain were divided into 2 groups as follows: Group 1,
with diffuse pain, and group 2, with local pain. Serum iron, ferritin, total iron-binding capacity, vitamin B12 and plasma haemoglobin levels

were analysed retrospectively.

Results: Patients with iron deficiency and iron-deficiency anaemia were evaluated retrospectively. There was iron deficiency in 35.7% of all
patients with musculoskeletal pain and iron-deficiency anaemia in 11.2% of all patients. Iron deficiency was identified in both groups when
the patients were evaluated separately according to the painful area. The rates of iron deficiency in the groups were 28.3% in the diffuse

pain group and 37.1% in the local pain group.

Conclusion: We suggest that serum iron and ferritin levels should be measured, and if necessary, supplemented for better treatment success

in patients with musculoskeletal pain.
Keywords: Anaemia, frequency, musculoskeletal diseases

Amagc: Bu calismada klinigimize kas-iskelet sistemi agrisi sikayeti ile basvuran hastalarda gorilen anemi sikiginin belirlenmesi amacland.
Gereg ve Yontem: iskelet-kas sistemi agrisi olan 338 hasta grup 1 (yaygin agn) ve grup 2 (lokal agn) olmak lzere 2 gruba ayrildi. Hastalarin
serum demir, ferritin, total demir baglama kapasitesi, vitamin B12 ve plazma hemoglobin dlzeyleri geriye donik olarak analiz edildi.
Bulgular: Demir eksikligi ve demir eksikligi anemisi olan hastalar geriye dénik olarak degerlendirildi. Kas-iskelet sistemi agrisi olan tim
hastalarin %35,7'sinde demir eksikligi, %11,2'sinde demir eksikligi anemisi vardi. Hastalar adri bolgesine gore ayri ayri degerlendirildiginde her
iki grupta da demir eksikligi oldugu gorildi. Demir eksikligi oranlari yaygin agri grubunda %28,3 ve lokal agri grubunda %37,1 olarak saptand.
Sonug: Kas-iskelet sistemi adrisi olan hastalarda serum demir ve ferritin dlizeylerinin 6lcllmesini ve tedavi basarisinin artirimasi icin gerekirse

tedavi edilmesini 6neriyoruz.
Anahtar kelimeler: Anemi, kas-iskelet sistemi hastaliklari, siklik

Introduction

Musculoskeletal disorders are painful conditions and lead to
disability. Musculoskeletal system diseases are a group of diseases
that may have different causes in terms of pathophysiology, but
common characteristics are pain and impaired physical function.
The prevalence of musculoskeletal system diseases is high
worldwide. World Health Organization (WHO) reports that 1/3
to 1/5 people (including children) have musculoskeletal diseases
in a period of their lives (1).

Iron is an important element for almost all life. Nearly two-
thirds of the iron involves to the structure of heme and as it
is well known the oxygen transport function of hemoglobin

in erythrocytes is essential. Additionally, some other proteins
containing heme such as myoglobin, cytochrome P450, and
the cytochromes a, b, and c have key roles on mitochondrial
respiration and adenosine triphosphate synthesis (2).

Iron-deficiency and iron-deficiency anemia are both common
though preventable nutritional problems not only in Turkey
but also all over the world (3). Determining iron deficiency,
particularly before iron-deficiency anemia develops, is very
important for the success of treatment. For this purpose,
ferritin is used as a reliable marker of iron storage. It has been
shown that ferritin is the most valuable test for the detection
and follow-up of iron deficiency. Measurement of serum ferritin
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levels is useful for the treatment of iron-deficiency before the
development of anemia (4).

Normal iron function and hemostasis have crucial importance
for the normal function of the central nervous system due
to the role of iron having a cofactor role in the function of
many enzymes involved in neurotransmitter synthesis such
as serotonin, norepinephrine, and dopamine (5). Decreased
synthesis of these neurotransmitters may take part in pain
generation, particularly in neuropathic pain generation (6).
There are very few studies investigating the possible relationship
between iron-deficiency and pain. One experimental animal
study has demonstrated that iron-deficiency increases acute
and chronic pain responses in mice (7). One clinical study with
a small sample size has shown that serum ferritin levels are
significantly lower in patients with chronic neck pain compared
to healthy controls (8).

The lack of a comprehensive descriptive study in the literature
investigating the possible association between anemia in a wide
range of muscoloskletal pain conditions prompted us to perform
this study.

This study aimed to determine anemia frequency of patients
who have musculoskeletal system pain, retrospectively.

Materials and Methods

Five hundred and fifty patients suffering from musculoskeletal
pain admitted to Physical Medicine and Rehabilitation outpatient
clinic of our hospital within the last five years (between January
1, 2014 and December 1, 2018) were analyzed retrospectively
using hospital automation system and patient file archives.

The inclusion criteria were as follows:

1. Patients with musculoskeletal pain

2. Patients who have test results of serum ferritin, iron, vitamin
B12 concentrations, total iron-binding capacity (TIBC) and
plasma hemoglobin levels.

The exclusion criteria were as follows:

1. Acute and chronic infections (since ferritin is an acute phase
reactant)

2. Inflammatory diseases

3. Rheumatic diseases

4. Malignancies

5. Depression

6. Pregnancy and breastfeeding

After the inclusion and exclusion criteria were applied, the study
was completed with the data of the remaining 338 patients
divided into 2 groups as follows:

Group 1: Diffuse pain

Group 2: Local pain (artralgia, upper extremity pain, lower
extremity pain, neuropathic pain, spinal pain)

Demographic data and serum ferritin, iron, TIBC, vitamin B12
levels and plasma hemoglobin levels were recorded.

Serum ferritin levels of less than 15 ng/dL were evaluated as
iron deficiency. In addition to iron deficiency, patients with
hemoglobin values below 12 g/dL in premenopausal women

and 13 g/dL in postmenopausal women and men were
evaluated as iron-deficiency anemia (9). Serum total vitamin
B12 concentrations of less than 300 pg/mL values were
evaluated as vitamin B12 deficiency and less than 200 pg/
mL values were evaluated as vitamin B12 insufficiency (10).
In our laboratory, the reference range of serum iron level is
37-145 ug/dL and the reference range of serum TIBC level
is 127-450 (pg/dL). A classification was made by applying
these criteria and patients were identified as follows: patients
with iron deficiency, patients with iron-deficiency anemia,
patients with vitamin B12 deficiency, patients with vitamin
B12 insufficiency, iron level under the reference range and
TIBC level outside the reference range.

Ethical Issues

The study met the approval of Turkish Statistical Institute (with
authorization number 23.08.2019/19496) and the approval of
Atatlrk University Faculty of Medicine Local Clinical Research
Ethics Committee (approval date: 26.09.2019, decision no: 423).

Statistical Analysis

The results were evaluated in SPSS 23 package program.
Descriptive statistics (mean, standard deviation, frequency)
were made. Independent samples ttest was performed to
determine the difference of age and biochemical parameters
between independent groups (comparison of group 1-group 2
and comparison of male-female in all patients, in group 1 and in
group 2). P<0.05 values were accepted as statistically significant
in @ 95% confidence interval.

Results

The ages and biochemical parameters of all musculoskeletal
pain patients and of the patients divided into 2 groups were
demonstrated in Table 1, Table 2 and Figure 1.

The mean age of all patients was 44.7+14.4 years, and there
was no statistically significant difference between the ages of
male and female patients (p<0.05).

Table 1. Demographic characteristics and biochemical

parameters of patients

Diffuse pain | Local pain | p
(n=53) (n=285) (Diffuse
pain- local
pain)
Age (year) 43.8+14.4 449+14.4 0.619
Hemoglobin 13.5¢1.5 14+7.6 0.681
(9/dL)
Iron (ug/dL) 73.9+£32.5 71.4£31.9 0.602
Ferritin (ng/mL) | 44.2+41.5 37.8+39.4 | 0.287
TIBC (pg/dL) | 287.8+89 | 288.8+91.8 | 0.941
Vitamin B12 363.5£154.3 | 361+£187 0.925
(pg/mL)
TIBC: Total iron-binding capacity, results were given as mean + standard
deviation, p: Independent samples t-test statistics p value
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Table 2. Distribution of parameters by gender

‘

All patients AII_patients Fe[nale patients Mile patients
(n=338) (n=311) (n=27) (Male-female)
Age (year) 44.7+14.4 45+14.2 40.9+16.4 0.151
Hemoglobin (g/dL) 13.947 13.847.3 15.2+1.8 0.325
Iron (ug/dL) 71.8+32 70.2+30.6 90.3+41.6 0.002
Ferritin (ng/mL) 38.8+39.7 35.9+36.7 72.9+55.4 <0.001
TIBC (pg/dL) 288.6191.2 292.1+92.1 248.5+70.3 0.017
Vitamin B12 (pg/mL) 361.4+182.1 358+160.6 400.2+347.3 0.249
Group 1 All patients Female patients Male patients p
(Diffuse pain) (n=53) (n=47) (n=6) (Male-female)
Age (year) 43.8+14.4 44.8+14.2 35.8+15.1 0.151
Hemoglobin (g/dL) 13.5£1.5 13.3£1.4 15.3+0.9 0.002
Iron (ug/dL) 73.9£32.5 68.7+28.7 114.3£34.5 0.001
Ferritin (ng/mL) 44.2+41.5 40.5+40.2 72.6+44.2 0.075
TIBC (pg/dL) 287.8+89 295.3+91 228.7+37.2 0.084
Vitamin B12 (pg/mL) 363.5+154.3 362.7+160.7 370.1£100.9 0.913
Group 2 All patients Female patients Male patients p
(Local pain) (n=285) (n=264) (n=21) (Male-female)
Age (year) 44.9+14.4 45.1+£14.2 42.3+16.9 0.403
Hemoglobin (g/dL) 14+7.6 13.9£7.9 15.242 0.460
Iron (ug/dL) 71.4+31.9 70.4+31 83.4+41.5 0.073
Ferritin (ng/mL) 37.8+39.4 35436 73+59.2 <0.001
TIBC (pg/dL) 288.8+91.8 291.5+£92.5 254.2+77 0.073
Vitamin B12 (pg/mL) 361187 357.2+160.9 408.8+392.3 0.224
TIBC: Total iron-binding capacity, Results were given as mean + standard deviation, p: Independent samples t-test statistics p value

300 %84,3
250

150

100

Number of Patients

%15,6
Diffuse pain Local pan

Pain Location

Figure 1. Number and frequency distribution of patients with
musculoskeletal pain by pain location

In the independent group comparisons between female and
male patients, both serum ferritin and serum iron levels were
significantly lower in female patients than in male patients
(p<0.001 and p<0.05, respectively).

Serum TIBC levels were significantly higher in female patients
than in male patients (p=p<0.05).

There was no statistically significant difference between serum
vitamin B12 levels and plasma hemoglobin levels between male
and female patients (p>0.05 for both parameters).

The differences of parameters between pain groups (diffuse

pain group and local pain group) were also evalulated
with independent samples t-test. There were no significant
differences in all parameters (age, hemoglobin, iron, ferritin,
TIBC, vitamin B12) between all group comparisons (all group
1 patients-all group 2 patients, female group 1 patients-female
group 2 patients, male group 1 patients-male group 2 patients)
(p>0.05 for all parameters in all comparisons) (Table 3).
Percentages of patients with iron deficiency, iron-deficiency
anemia, vitamin B12 deficiency, vitamin B12 deficiency, the
iron level below the reference range and TIBC level outside
the reference range were determined in all patients and in the
patients divided into 2 groups (Table 4, Figures 2, 3).

Discussion

Our retrospective analysis results have shown that there was
iron-deficiency in 35.7% of all patients with musculoskeletal
system pain and iron-deficiency anemia in 11.2% of all patients.
Iron-deficiency was determined in both groups when the
patients were evaluated separately according to the pain area.
Iron-deficiency rates were determined as follows: in diffuse pain:
28.3% and in spine pain: 37.1%.

In addition to iron deficiency, iron-deficiency anemia was
determined in both groups with the rates 11.7% in upper
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Table 3. Distribution of parameters between diffuse pain and local pain patients

e Ea el PEEns (GIZ').i(;;jupsc‘aI pain) (Gl.l;)cl;‘l):ain) ?group 1-group 2)
Age (year) 43.8+14.4 44.9+14.4 0.619

Hemoglobin (g/dL) 13.5£1.5 14+7.6 0.681

Iron (ug/dL) 73.9+32.5 71.4£31.9 0.602

Ferritin (ng/mL) 44.2+41.5 37.8+39.4 0.287

TIBC (pg/dL) 287.8+89 288.8+91.8 0.941

Vitamin B12 (pg/mL) 363.5+154.3 361+187 0.925
HaneEpEins (GIZ').i(;;jupsc‘aI pain) (Gl.l;)cl;‘l):ain) ?group 1-group 2)
Age (year) 44.8+14.2 45.1+£14.2 0.910

Hemoglobin (g/dL) 13.311.4 13.9£7.9 0.629

Iron (ug/dL) 68.7+28.7 70.4+31 0.727

Ferritin (ng/mL) 40.5+40.2 35436 0.345

TIBC (pg/dL) 295.391 291.5+£92.5 0.796

Vitamin B12 (pg/mL) 362.7+160.7 357.2+160.9 0.829

b5 L RS (GIZ').i(;;jupsc‘aI pain) (Gl.l:cl;‘l):ain) ?group 1-group 2)
Age (year) 35.8+15.1 42.3+16.9 0.402

Hemoglobin (g/dL) 15.3+0.9 15.242 0.903

Iron (ug/dL) 114.3+34.5 83.4+41.5 0.110

Ferritin (ng/mL) 72.6+44.2 73459.2 0.989

TIBC (pg/dL) 228.7+37.2 254.2+77 0.444

Vitamin B12 (pg/mL) 370.1+100.9 408.8+392.3 0.815

TIBC: Total iron-binding capacity, results were given as mean + standard deviation, p: Independent samples t-test statistics p value

extremity pain, 11.3% in diffuse pain and 11.2% in Icoal pain.
Determining iron-deficiency accurately is an important issue for
clinicians. For this purpose, measurement of serum ferritin levels
is used as a reliable and non-invasive method to indirectly show
iron stores of the body and decreased serum ferritin level is
considered as a sign of iron depletion (11).

Although there is a wide consensus on the determinative role
of ferritin in iron deficiency, different expert organizations
recommend various cut-off limits for the diagnosis of iron
deficiency. In our study, we used the highly accepted cut-off limit
recommended by WHO, which defines iron-deficiency with the
ferritin levels less than 15 ng/dL (9).

However, the concentration of ferrite required to maintain the
normal function of muscle tissue and other organs has not been
fully established. It has been recommended that, when ferritin
levels are below 50 ng/mL, the targeted ferritin concentration in
the treatment of iron-deficiency 50 ng/mL (12).

Iron, a cofactor of the cytochrome oxidase enzyme system,
has a vital role in the energy production of muscle. Thus, iron-
deficiency causes a deterioration in muscle energy production
and contributes to the development of muscle fatigue, poor
endurance and myofascial pain (13).

An experimental mouse model study has demonstrated that

iron-deficiency triggers a reducement in pain threshold and an
increment in pain feeling (7,14).

Another perspective for the relationship of iron deficiency and
anemia is focused on the role of iron as an essential cofactor
of several enzymes which are key elements of neurotransmitter
synthesis, particularly tryptophan hydroxylase (in serotonin
synthesis) and tyrosine hydroxylase (in norepinephrine and
dopamine synthesis) (5,6).

At this point, it is necessary to examine the relationship between
serotonin and pain. Serotonin, a neurotransmitter derived from
tryptophan, is produced by neurons in the brainstem. Serotonin
is broadly circulated throughout the cortex, limbic system,
and thalamus by the connections of serotonergic neurons and
thus it has inhibitory effects on some pain pathways. There is
increasing evidence pointing out the important role of serotonin
[5-hydroxytryptamine, (5-HT)] in the modulation of nociceptive
transmission. Various 5-HT receptor subtypes have been
identified in the central nervous system (15), and in the spinal
cord. Experimental studies have shown that 5-HT produces
antinociception and several 5-HT receptors take part in the
mediation of antinociception (16).

Due to the cofactor role of iron tyrosine hydroxylase enzyme
(leading norepinephrine and dopamine synthesis), determining
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Table 4. The incidence of clinical conditions accompanying patients’ pain complaints

Musculoskeletal pain ;(O;:ngzl)e ;ts (F::;?II,T )[.:/?tients :\:I]:Ize7;3?/::ients
Iron deficiency 35.7 37.6 14.8
Iron-deficiency anemia 11.2 11.5 7.4

Vitamin B12 deficiency 43.1 421 55.5

Vitamin B12 insuffuciency 9.1 9.3 7.4

Iron level under the ref. range 12.4 12.2 14.8

TIBC level outside the ref. range 5.3 5.4 3.7

Group 1: Diffuse pain ,(O;:L%:;t)iizts (F:::‘a;)e‘y?atients ?:I]:Le) f;oatients
Iron deficiency 28.3 29.7 16.6
Iron-deficiency anemia 11.3 12.7 0

Vitamin B12 deficiency 37.7 38.2 333

Vitamin B12 insuffuciency 11.3 12.7 0

Iron level under the ref range 16.9 19.1 0

TIBC level outside the ref. range 11.3 8.5 0

Group 2: Local pain '(o;‘li‘z);;'f ;ts (F:anaGI:)e/?tients ?::zlze‘l ?;:ients
Iron deficiency 37.1 39 14.2
Iron-deficiency anemia 11.2 11.3 9.5

Vitamin B12 deficiency 44.2 42.8 61.9

Vitamin B12 insuffuciency 8.7 8.7 9.5

Iron level under the ref. range 11.5 10.9 19

TIBC level outside the reference range 6.6 5.3 4.7

TIBC: Total iron binding capacitiy, ref.: Reference

Muscoloskeletal Pain

-

3 i II I

: B | mo
DA D B12 0 C leve

ents

% of Pati

B12D r

Clinical Conditions
H AllPatients @ FemalePatients MalePaients

Figure 2. The frequency of clinical conditions associated with pain
complaints in patients with musculoskeletal pain

ID, Iron-deficieny, IDA, Iron-deficiency anemia, B12D: Vitamin B12 deficiency,
B12l: Vitamin B12 insufficiency, ref..reference, TIBC: Total iron-binding
capacity

the possible role of dopaminergic neurotransmission in chronic
pain is an important field of interest for researchers.

Dopaminergic neurotransmission is thought to play a pivotal
role in moderating pain sensation and analgesia. Researchers
reporting decreased dopamine levels in Fibromyalgia syndrome
have concluded that abnormal dopaminergic neurotransmission
may be responsible for the painful conditions of fibromyalgia

and painful diabetic neuropathy. Another evidence supporting
the potent relationship between iron, pain sensation and
dopaminergic system is the curative effect achieved by using
dopamine agonists in Restless Leg syndrome patients (17).
Here is an important point is to note that, experimental animal
studies have demonstrated that while analgesia is induced
by the activation of mesolimbic dopamine neurons by acute
stress, chronic stress conditions trigger a reverse effect on pain
sensation and lead to hyperalgesia by decreasing mesolimbic
dopaminergic output (18).

Although investigating the relationship between pain and
Fibromyalgia syndrome is out of the scope of our study, we note
that reduced concentration of dopamine, norepinephrine, and
serotonin is reported in FMS patients, who have different pain
perception from that of the broad population, consequence of
degenerated pain processing pathways in the central nervous
system (5,19).

An issue must be considered in the planning of a study design
investigating ferritin levels is that is the possibility that elevated
ferritin levels may be arisen from inflammation conditions
because ferritin is an acute-phase reactant. In this study, we
excluded patients with inflammatory diseases and rheumatic
diseases based on the detailed anamnesis of patients.

The limited studies available in the literature aimed to investigate
the possible relationship between iron-deficiency and pain have
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Figure 3. The frequency of dlinical conditions accompanying pain
complaints in patients with musculoskeletal pain divided into
different groups

ID: Iron-deficieny, IDA: Iron-deficiency anemia, B12D: Vitamin B12 deficiency,
B12l: Vitamin B12 insufficiency, ref.: reference, TIBC: Total iron-binding
capacity

small sample sizes (8). Our study was performed with larger
sample size.

Study Limitations

Our study has a limitation with the study design being
retrospective.

Conclusion

To the best of our knowledge, this is the first study in English
literature, reporting iron-deficiency and iron-deficiency anemia
rates in a large number of sample size in various musculoskeletal
system pain conditions. Based on our results, we suggest
that serum iron and ferritin levels should be measured and, if
necessary, treated to improve treatment success in patients with
musculoskeletal system pain.
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Serum Melatonin Levels in Patients with Behcet’s Disease

Behcet Hastaligi Olan Hastalarda Serum Melatonin Dizeyleri

® Ayhan Kul, ® Nurinnisa Oztiirk, ® Yasar Arslan, ® Fatih Baygutalp
Ataturk University Faculty of Medicine, Department of Physical Medlicine and Rehabilitation, Erzurum, Turkey

Abstract

Objective: Melatonin (MLT) hormone has been reported to play a role in the immunopathogenesis and aetiology of many chronic
inflammatory diseases. We aimed to investigate the role of MLT in Behget's disease (BD) by determining the serum MLT levels of patients
with BD.

Materials and Methods: A total of 40 patients (mean age, 35.3+9.0 years; age range, 19-57 years), including 19 women and 21 men, and
40 healthy individuals, including 20 women and 20 men, matched for age and gender (mean age, 37.7+£11.2 years; age range, 19-65 years)
were included in this study. Serum MLT levels of the participants were determined, and their demographic data, laboratory parameters, and
clinical features were recorded. Disease activity was evaluated according to the BD current activity form 2006. The relationship between
disease activity and serum MLT level was examined.

Results: There were no significant differences in the demographic characteristics and other laboratory parameters between the groups,
except for serum MLT levels and mean platelet volume values (p<0.05). Serum MLT values were found to be significantly lower in patients
having headache than in those without headache (p<0.05), but there was no significant difference in other clinical parameters. No significant
correlation was found between the serum MLT levels of patients with BD and laboratory parameters and disease activity scores.
Conclusion: Although this study provides evidence that MLT plays a possible role in the immunopathogenesis of BD in patients with a
headache history, there was no association between MLT level and disease activity. We suggest that further studies are needed to determine
the possible role of MLT in BD and that our findings should be evaluated by future research.

Keywords: Behcet's disease, melatonin, headache, immunopathogenesis

Amac: Melatoninleri (MLT) hormonunun bircok kronik enflamatuvar hastaligin imminopatogenezinde ve etiyolojisinde rol oynayabilecegi
bildirildiginden dolayl, calismamizda Behget hastaligi (BH) olan hastalarin serum MLT seviyelerinin belirlenerek hastalik aktivitesi ile arasinda
olasi bir iliski olup olmadigini incelemeyi amagladik.

Gereg ve Yontem: Calismada 19 kadin ve 21 erkek olmak Uzere toplam 40 hasta (ortalama yas; 35,3+9,0 yil; yas araligi; 19-57 yil) ile yas
ve cinsiyetleri benzer olan 20 kadin ve 20 erkek toplam 40 saglikli kontrol (ortalama yas; 37,7+11,2 yil; yas araligi; 19-65 yil) bulunmaktaydi.
Katilimaillarin demografik verileri, laboratuvar ve klinik 6zellikleri kaydedilerek serum MLT seviyeleri belirlendi. BH anlik aktivite form-2006'ya
gore hastalik aktivitesi degerlendirildi. Hastalik aktivitesi ile serum MLT seviyesi arasindaki iliski incelendi.

Bulgular: Gruplar arasinda serum MLT dUzeyleri ve ortalama trombosit hacmi de@erleri harig (p<0,05) demografik dzellikler ve diger laboratuvar
parametreleri arasinda anlamli bir fark yoktu. Hastalik aktivitesinin degerlendirilmesinde kullanilan klinik parametrelerin hastalardaki varligina
gore yapilan incelemede; bas agrisi olanlarda olmayanlara gére serum MLT degerlerinin anlamli sekilde daha dusik oldugu bulunurken
(p<0,05), diger klinik parametrelerde anlamli bir fark yoktu. BH olan hastalarinin degerlendirilen laboratuvar parametreleri ve hastalik aktivite
skorlari ile serum MLT seviyesi arasinda anlamli bir iliski bulunmadi.

Sonug: MLT'nin BH immUlinopatogenezinde ve bas agrisi hikayesi olanlarda olasi bir rol oynadigina dair kanit sunmasina ragmen MLT diizeyi
ile hastalik aktivitesi arasinda bir iliski bulunmadi. BH'de MLT'nin olasi rolini belirlemek icin daha fazla calismaya ihtiya¢ oldugunu ve
bulgularimizin gelecekteki arastirmalarla desteklenmesi gerektigini 6neriyoruz.

Anahtar kelimeler: Behget hastaligi, melatonin, bas agrisi, iliski
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Introduction

Behcet's disease (BD) is a chronic systemic inflammatory
vasculitis with unknown etiology including oral aphthous ulcers,
genital ulcers, skin lesions, ocular lesions, gastrointestinal and
central nervous system abnormalities and other pathologies.
Vascular inflammation affects arteries and veins in all types,
diameters and localization, causing endothelial cell dysfunction
(1). Although immunological abnormalities play an important
role in the development and progression of the disease,
oxidative stress increases due to overproduction of free oxygen
radicals occurring in the disease process or the effectiveness of
antioxidant defense systems (1,2).

Melatonin (MLT) is a hormone secreted from the pineal gland
and primarily regulates the circadian rhythm. In addition to
its regulatory properties such as mood, sleep, reproductive
and immune system regulation, it has antioxidant and anti-
inflammatory effects (3). It has been reported that the immune
system regulatory feature is in the form of pleiotropic action
or buffering, since MLT can have an immune stimulating
effect in basal conditions or under immunosuppressive
conditions, or it may show an anti-inflammatory activity
by performing an inhibitory effect in the immune system
in the presence of chronic inflammation (4,5). In addition,
thanks to its antioxidant and anti-inflammatory properties,
it directly cleans free radicals and indirectly decreases
the tissue damage that occurs during inflammation by
reducing the production of agents (cytokines and adhesion
molecules) that contribute to cellular damage (6). Despite
this information, the immune regulatory role of MLT is very
complex and its mechanisms are not yet fully understood (4).
Due to these features, it has been suggested that MLT may
play a role in the immunopathogenesis and etiology of many
chronic inflammatory diseases and can also be used in their
treatments (7). However, there is no study in the literature
examining serum MLT level and the relationship between
disease activity and MLT in BD.

In our study; we aimed to investigate whether there is a
possible relationship between disease activity and MLT levels by
determining serum MLT levels of patients with BD.

Materials and Methods

This study was conducted between November 2019 and
December 2019 by Atatirk University Faculty of Medicine,
Department of Physical Medicine and Rehabilitation, Division of
Rheumatology. The study protocol was approved by the Atattrk
University Faculty of Medicine Ethics Committee (decision no: 16,
date: 07.11.2019). A written informed consent was obtained
from each subject. The study was conducted in accordance with
the principles of the Declaration of Helsinki.

The study included 40 patients based on BD diagnostic criteria
recommended by the international study group and 40 age-
matched healthy controls (8). All patients were evaluated by the
same physician.

In the study, patients with BD who meet the international study
group diagnostic criteria, who have a disease activity score one
and above, between 18-65 years, are included while patients
with any additional systemic inflammatory or autoimmune
and rheumatological diseases, acute or chronic infection,
hematological disease, diabetes mellitus, history of malignancy,
vision problems and drug use that would affect MLT release
(antidepressant, sleep and beta blocker etc) were not included.
The participants’ gender, age, body mass index (BMI), disease
duration, hemogram parameters [White blood cell count (WBC),
neutrophil (Neu), lymphocyte (Lym), monocyte (Mon), platelet,
mean platelet volume (MPV), platelet distribution width (PDW),
plateletcrit (PCT), Neu/Lym ratio and platelet/Lym ratio] values,
erythrocyte sedimentation rate (ESR; mm/h) and C-reactive
protein (CRP; mg/mL) levels and serum MLT level (pg/mL) It
was evaluated. Disease activities of the patients were evaluated
using the Behcet's Disease Current Activity Form-2006 (BDCAF)
score. Thirty-four patients were on colchicine, 9 were on tumor
necrosis factor-alpha inhibitors, 12 were on azathioprine, 2 were
on cyclophosphamide and 5 were on corticosteroid medication.
In order to determine the disease activity, BDCAF which was
translated into Turkish by Hamuryudan et al. (9), was used. This
form includes only the evaluation of clinical findings. In this form,
which does not include pathergy test or laboratory findings, each
symptom occurring according to the system affected by BD is
scored and evaluated based on the duration in the last four weeks.
Patients are evaluated based on symptoms such as headaches, oral
ulcers, genital ulcers, skin lesions such as erythema and pustules,
joint findings such as arthritis and arthralgia, and gastrointestinal
system findings (nausea, vomiting, abdominal pain/diarrhea,
bloody stool). It is evaluated as O point for absence and 1 point for
presence of the symptoms. Symptoms vascular, nervous system
and eye involvement are also questioned. The total score of the
form is between 0-12.

Venous blood samples were taken to biochemistry and
ethylenediaminetetraacetic acid hemogram tubes between
8:00-9:00 in the morning using a vacutainer after the
participants rested in sitting position. As blood samples were
taken for ESR and hemogram parameters measurement, their
immediate transfer to the laboratory was provided, and for CRP
measurements, the blood samples were stored at the room
temperature for 30 minutes for coagulation and analyzed daily
after centrifugation. WBC, Neu absolute count, Neu percentage
(%), Lym absolute count, Lym %, Mon absolute count, Mon %,
platelet count (PLT) and MPV, PDW, PCT values were recorded.
Serum samples for MLT measurement were aliquoted and
stored at -80 °C until analyzed. The analysis was performed in
the Medical Biochemistry Laboratory of our hospital.

The ESR (0-20 mm/h) was measured with the Western Green
method using Interrliner XN (Sysmex Corporation, Kobe,
Japanese) automatic ESR analysis device and the CRP (0-5 mg/
mL) was quantitatively measured with the immunoturbidometric
method using Beckman Coulter AU5800 autoanalyser (Beckman
Coultr Inc. Ca, USA). Sysmex XN 1000 (Sysmex Corporation,
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Kobe, Japan) device was used for complete blood count. MLT
levels measurement was performed by using SunLong (Cat No:
SL1169Hu, Sunlung Biotech Co., Ltd., HangZhou, China) kit
and measured by enzyme-linked immunosorbent assay (ELISA)
method following the experimental stages according to the
proposed protocol. Dynex automated ELISA reader device was
used (Dynex Technologies Headquarters, Chantilly, USA).

Statistical Analysis

Power analysis for serum MLT level was performed at 95%
strength and 95% confidence interval. The mean values for
the MLT level were 23.6+2.5 pg/mL for the patient group and
16.4+3.7 pg/mL for the control group. Statistical analyzes were
performed by using SPSS 20.0 (SPSS, Chicago IL, United States)
program. Results were given as mean + standard deviation and
minimum-maximum. The suitability of the parameters to normal
distribution was evaluated with the Kolmogorov-Smirnov test.
The ttest (independent samples t-test, or Student's t-test)
was used to compare the parameters that showed normal
distribution, and the Mann-Whitney U test was used to compare
parameters that did not show normal distribution. Pearson and
spearman methods used for correlation analysis.

Results

A total of 40 patients (19 women and 21 men) (mean age
35.349 years; range: 19 to 57 years) diagnosed with BD, and a
total of 40 healthy controls (mean age: 37.7+11.2 years; range:
19 to 65 years) were included in the study.

Demographic, laboratory and clinical features of the patients and
healthy individuals are shown in Table 1. There was no significant
difference between the other demographic characteristics and
laboratory parameters, except serum MLT levels and mean MPV
values (p<0.05). The mean disease duration in the patient group
was 86.7£75.6 (range: 1-348 months) months. The mean value
of BDCAF score of the patients was 3.7+1.9 (Table 1).

Data on the frequency and percentage of BDCAF clinical
parameters and serum MLT levels in Behget's patients are shown
in Table 2. In the examination made according to the presence of
clinical parameters used in evaluating the disease activity in BD
patients; serum MLT values were found to be significantly lower
in patients with headache (23.4 pg/mL) compared to patients
without headache (24.6 pg/mL) (p<0.05). But there was no
significant difference in other clinical parameters (Table 2).

Data showing the relationship between Behget patients’
laboratory parameters, disease duration, BDCAF scores and
serum MLT level are shown in Table 3. No relation was found
between the parameters evaluated and the BDCAF score and
serum MLT levels (Table 3).

Discussion

This is the first study evaluating the relationship between MLT
levels and disease activity in BD patients. In our study, serum
MLT hormone levels were significantly higher in the BD group
compared to the control group, but there was no significant
relationship between disease activity. In addition, patients with

Table 1. Comparison of the demographic, laboratory and clinical characteristics of patients with Behcet's disease and

healthy control individuals.

Patients (n=40) Controls (n=40) P
Gender (f/m) 19/21 20/20 0.823
Age (mean + SD) 35.3+9 37.7+11.2 0.289
BMI (kg/m2) 25.4+4.3 26.8+3.3 0.111
Disease duration (month) (mean + SD) 86.7+75.6 - -
WBC (x103/uL) 8.4+2.7 7.7+1.9 0.163
Neutrophil (x103/uL) 5+2.3 4.9+1.7 0.734
Lymphocyte (x103/pL) 2.5+0.6 2.5+0.8 0.756
Monocyte (x103/uL) 0.7£0.2 0.6£0.2 0.227
Platelet (x103/pL) 293169 285154 0.568
MPV (fL) 10£0.8 9.6+1 0.032*
PDW (%) 11.5+1.7 12.4+2.7 0.056
PCT (%) 0.30.1 0.30.1 0.147
NLR 2.1+1 2.2+1.1 0.905
PLR 124+34 122+37 0.800
ESR [mean % SD (minimum-maximum)] (mm/h) 11.31£9.2 (2-47) 8.2+5.9 (1-22) 0.078
CRP (mean = SD) (mg/mL) 5.9+4.7 (3-23) 4.441.9 (2-10) 0.413
Serum melatonin level (mean + SD) (pg/mL) 23.8+1.7 16.4+3.4 0.001**
BDCAF score 3.7£1.9 - -

f: Female, m: Male, SD: Standard deviation, BMI: Body mass index, WBC: White blood cell, MPV: Mean platelet volume, PDW: Platelet distribution width, PCT: Plateletcrit,
NLR: Neutrophil/lymphocyte ratio, PLR: Platelet/lymphocyte ratio, ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein, BDCAF: The Behget's Disease Current
Activity Form-2006, *p<0.05: Statistically significant difference between groups, **p<0.01: Statistically significant difference between groups
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Table 2. The frequency and percentage of Behcet's Disease Current Activity Form-2006 parameters in patients with

Behcet'’s disease

Clinical symptoms and signs with; n (%) without; n (%) p
Headache 26 (65%) 14 (35%) 0.027*
Oral ulcer 26 (65%) 14 (35%) 0.943
Genital ulcer 7 (18%) 33 (82%) 0.460
. ) Erythema 16 (40%) 24 (60%) 0.987
Skin lesions
Pustule 25 (63%) 15 (37%) 0.912
o Arthralgia 29 (73%) 11 (27%) 0.175
Joint involvement —
Arthritis 6 (15%) 34 (85%) 0.630
; Abdominal pain 13 (33%) 27 (67%) 0.246
GIS involvement -
Bloody diarrhea - 40 (100%) -
Eye involvement (active uveitis) 1 (3%) 39 (97%) -
Nervous system involvement - 40 (100%) -
Great vascular involvement - 40 (100%) -
n: Number of patients with Behcet's disease with symptoms or signs, %: Percentile, GIS: Gastrointestinal system
*p<0.05: Statistically significant difference between those with and without clinical symptoms and signs

Table 3. The relationship between laboratory, clinical

and Behcet's Disease Current Activity Form-2006 scores
and serum melatonin level in Behget's disease patients

r P
WBC 0.198 0.078
Neutrophil 0.109 0.336
Lymphocyte -0.085 0.454
Monocyte 0.207 0.066
Platelet 0.008 0.946
MPV 0.183 0.103
PDW -0.195 0.083
PCT 0.097 0.391
NLR 0.112 0.323
PLR 0.061 0.592
ESR (mean + SD) (mm/h) 0.202 0.070
CRP (mean £ SD) (mg/mL) -0.059 0.602
Disease duration (mean + SD) 0.135 0.408
BDCAF score -0.251 0.118
WBC: White blood cell, MPV: Mean platelet volume, PDW: Platelet distribution
width, PCT: Plateletcrit, NLR: Neutrophil/lymphocyte ratio, PLR: Platelet/
lymphocyte ratio, ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein,
BDCAF: The Behget's Disease Current Activity Form, *Correlation is significant
at the p<0.05

headache were found to have significantly lower serum MLT
levels than those without headaches.

In previous studies, different laboratory parameters as well
as clinical findings were used to determine the activity of BD.
Although acute phase proteins, immunoglobulin, complement
levels, autoantibodies, surface markers, cytokines, Lyms and
many other hemogram parameters have been investigated,
there is no specific laboratory marker for BD (10). However,

some laboratory abnormalities associated with the disease
activation can be detected, although not in all patients. It has
been reported that ESR, CRP levels and Neu activation, which
are among the frequently used indicators, are associated with
systemic inflammation and are not significant in reflecting
disease activity, but when these parameters increase in an
inactive patient, they may be instructive for a detailed research
(11). Platelets play role in inflammation and the cytokines and
chemokines, released from activated platelet membranes, play
an important role in immune response and the size of activated
platelets increase. In other words, increased MPV is an indication
that the platelet is activated (12). There are conflicting results
about the increase or decrease of MPV values in BD, as well
as its relationship with disease activity (13,14). However, it is
known that patients with thrombosis have significantly higher
MPV values than those who do not, and this increases the risk
of deep venous thrombosis (14,15).

In the laboratory parameters evaluated in our study, there was
no significant difference between the groups except for the
average MPV value. The mean MPV values in our study were
within normal limits in both groups (normal; 5.9-11.3 fL).
However, mean MPV values were significantly higher in the
patient group than in the control group. Based on our findings,
we cannot say that there is an isolated MPV increase in patients
with BD. This result may be derived from the low number of
patients, the low disease activity and the normal ESR, CRP
WBC, PLT and other systemic inflammation parameter values.
In addition, no significant correlation was found between MPV
values and serum MLT levels in our study. However, our patients
did not have any symptoms or signs such as pain in the arm,
leg or face, swelling, discoloration, which would indicate an
increased coagulative condition due to vascular involvement.
This may be due to the MPV values in our patients being within
normal limits.
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In addition to the immune regulatory role, MLT shows anti-
inflammatory and antioxidant activity by reducing the
production of agents (cytokines and adhesion molecules)
that contribute to cellular damage in the presence of chronic
inflammatory status (4,16). It also has protective functions
against vascular endothelial dysfunction in various pathological
conditions due to the protecting effects on endothelial
damage, vasoconstriction, platelet aggregation and leukocyte
infiltration. The presence of MLT receptors throughout the
body, including vascular endothelial cells and platelets, supports
the ability to perform these functions (4,16). In many studies,
it has been reported that MLT plays a role in the development
and pathogenesis of autoimmune and/or rheumatological
diseases (17,18). In addition to being involved in the regulation
of the immune system and rheumatological diseases, it is
also effective in reducing oxidative stress and apoptosis (7).
Similar to the results of our study in many studies investigating
rheumatological diseases; Increased MLT levels were found
in patient groups. For example, in studies investigating the
relationship between rhythmic symptoms and findings in
autoimmune diseases such as rheumatoid arthritis (RA) and
ankylosing spondylitis, and circadian MLT release; it was
reported that serum MLT levels of patients were higher than
control groups and that there was a significant relationship
between disease activities and serum MLT levels, and it was
reported that MLT may play a role in the pathophysiology of
these diseases (19-21). However, there are studies reporting
that although MLT levels are higher in RA patients compared to
control groups, it is not associated with disease activity (22). In
addition, there are studies reporting that serum MLT levels are
higher in systemic lupus erythematosus patients than in control
groups, but there are studies reporting that serum MLT levels
are lower or the same compared to control groups (23-25).

In our study, serum MLT level was significantly higher in BD
patients. This may be due to the deterioration of the circadian
rhythm of MLT and/or the need for more antioxidant activity
or anti-inflammatory activity in order to compensate chronic
inflammation. However, there was no significant relationship
between MLT level and disease activity in our study. This may
be due to the low number of patients, the low activity of the
disease, the disadvantages of the form used to assess the disease
activity, or the effects of immunosuppressive therapy on MLT
levels. In this context, given the other rheumatological diseases,
we can say that how and where the MLT hormone plays a
role in different autoimmune diseases is not well understood
due to the different effects of the MLT hormone, and the
immunopathological and clinical effects of the MLT hormone are
not yet fully elucidated.

Headache is a common symptom in BD patients with or without
neurological involvement. The presence of tension or migraine
type of headache is not considered as neurological involvement
(26,27). In BD, the evaluation of headache is difficult and correct
diagnosis is very important since secondary headache causes
can be devastating especially in neuro-BD with parenchymal

involvement (28). There are studies that MLT has a role in the
physiopathology of many types of headaches and is useful in
the treatment of these headaches (29,30). In addition, it has
been reported that increased oxidative stress and decreased
antioxidant capacity trigger headaches by disrupting the brain
blood flow (31).

In our study, there were no patients with symptoms or signs that
could be considered as nervous system involvement according
to BDCAFE However, it was determined that there were 26
patients (65%), including 18 women and 8 men with headache
symptoms that are within the BDCAF criteria. Serum MLT levels
were found to be significantly lower in patients with headache
than those without. A lower MLT level in those with headaches
may show us that the antioxidant capacity may have decreased,
and this may be a trigger for headaches. For this reason, we
think that MLT hormone may have a role in the physiopathology
of headache in BD, but more detailed and comprehensive
studies are needed. The mean age of patients with headache
was 34.7 and 36.4 in patients without headache and were
statistically similar. It is also known that MLT release is not
affected by gender factor (32). Therefore, we can say that serum
MLT levels were not affected by factors such as age and female
gender. However, it has been reported that headache is more
common in female gender since women are more affected by
psychological stresses (33). In this sense, the presence of female
domination in patients with headache in our study seems to be
compatible with the literature.

Study Limitations

Limitations of our study can be listed as the timing of blood
sample obtaining since the blood samples were obtained only
between 89 am, when the MLT is the lowest, it does not fully
reflect the circadian MLT hormone release, the low number of
patients, and the immunosuppressive therapy.

Conclusion

Although we found that MLT plays a possible role in BD
immunopathogenesis in BD patients with a headache history,
there was no association between MLT level and disease activity.
We suggest that further studies are needed to determine the
possible role of MLT in BD and that our findings should be
supported by future research.
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Naif insan Bagisiklik Yetmezligi Viriisii ile Enfekte Bireylerde
Kemik Mineral Yogunlugunun Degerlendirilmesi

Evaluation of Bone Mineral Density in Treatment-naive Patients with Human
Immundeficiency Virus Infection

@ sevtap Senoglu, ® Ozlem Altuntas Aydin
Istanbul Bakirkdy Dr. Sadi Konuk Egitim ve Arastirma Hastanesi, Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji Klinidi, Istanbul, Tiirkiye

Amag: insan Bagisiklik Yetmezligi virlsi (HIV) enfeksiyonu, distik kemik mineral yogunlugu (KMY) icin bir risk faktéridir Uluslararas
HIV/AIDS kilavuzlari her hasta icin KMY taramasini dnermemektedir. Bu ¢alismada tedavi naif HIV enfeksiyonu olup rutin KMY taramasi
Onerilmeyen hastalar ile 50 yasin Uzerindeki erkekler, menopoz sonrasi kadinlar gibi olasi osteoporoz/osteopeni risk faktorlerine sahip ve rutin
KMY taramasi énerilen hastalarda osteoporoz/osteopeni gelisimi icin risk faktorlerini karsilastirmayr amagladik.

Gereg ve Yontem: Enfeksiyon hastaliklari polikliniginde Ocak 2015 - Haziran 2019 tarihleri arasinda takip edilen HIV ile enfekte bireylerin ilk
basvurularindaki demografik, klinik ve laboratuvar &ézelliklerinin kaydedildigi bir veri tabani olusturulmustur. Basvuru aninda ve antiretroviral
tedavi 6ncesi dual enerji X-ray absorbsiyometri (DXA) 6lcimi yapilan 284 HIV ile enfekte hasta calismaya dahil edilmistir. Osteoporoz/
osteopeni tanisi alan =50 yas/postmenapozal ve <50 yas naif HIV ile enfekte bireylerin dzellikleri karsilastirilmistir.

Bulgular: Calismaya dahil edilen 284 naif HIV ile enfekte bireylerin 131'inde (%46) DXA ile osteoporoz/osteopeni tanisi konulmus olup,
<50 yas osteoporoz/osteopeni orani %42,9 (106/247) iken =50 yas olanlarda %67,6 (25/37) saptanmistir (p=0,007). Yirmi alti hastada
osteoporoz saptanmis olup, 16's1 (%61,5) 50 yas altindadir. Yash bireylerde KMY azalmasinin en fazla femoral bélgede oldugu, geng bireylerde
femoral bolge yaninda lomber bolgede de gorildigu belirlenmistir (p<0,001).

Sonug: Calismamiz geng ve antiretroviral tedaviye maruziyeti olmayan hastalarimizda yiksek oranda KMY'de azalma oldugu ortaya
koymaktadir. Osteopeni/osteoporoz varliginin erken saptanmasi, hayat kalitesinin artirilmasi ve ilag yikinin azaltilmasi icin dnemlidir. Bu
nedenle, disik KMY tespiti, erken tedavisi igin herhangi bir yasta ve naif hastalarda da tedaviden bagimsiz olarak tanisal testlerin yapiimasini
Oneriyoruz.

Anahtar kelimeler: HIV, kemik mineral yogunlugu, osteoporoz, osteopeni

Abstract

Objective: Human Immundeficiency virus (HIV) infection is a risk factor for low bone mineral density (BMD). International HIV/AIDS
guidelines do not recommend BMD screening for every patient. In this study, we aimed to compare the risk factors for the development of
osteoporosis/osteopenia between patients with treatment naive HIV infection, to whom routine BMD screening is not recommended and
patients with osteoporosis/osteopenia risk factors like men over 50 years of age, postmenopausal women to whom routine BMD screening
is recommended.

Materials and Methods: A database was created in which the demographic, clinical and laboratory features of patients with HIV infection
were recorded in the infectious diseases outpatient clinic between January 2015 and June 2019. A total of 284 HIV-infected patients with
dual-energy X-ray absorptiometry (DXA) measurements at admission and before antiretroviral treatment were included in the study. The
characteristics of those aged =50 years/postmenopausal and <50 years naive HIV-infected patients with osteoporosis/osteopenia were
compared.

Results: Overall, 131 (46%) of 284 treatment-naive HIV-infected individuals were diagnosed with osteoporosis/osteopenia by DXA. The
osteoporosis/osteopenia rate was 42.9% (106/247) and 67% (25/37) in those aged <50 and =50 years, respectively (p= 0.007). Osteoporosis
was detected in 26 patients and 16 (61.5%) were <50 years. Further, decrease in BMD was most commonly observed in the femoral region
among the elderly and in the lumbar and femoral regions among the young individuals (p<0.001).

Conclusion: This study reveals a high rate of decrease in BMD among our young patients who were not exposed to antiretroviral therapy. The
early detection of the presence of osteoporosis/osteopenia is important to increase the quality of life and to decrease the drug load. Therefore,
we recommend performing diagnostic tests at any age in naive patients for low BMD detection and early treatment, regardless of the treatment.
Keywords: HIV, bone mineral density, osteoporosis, osteopenia
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Giris

insan Bagisiklik Yetmezligi virGisi (HIV) ile enfekte bireylerde
tani ve erken tedavi erisim olanaklar arttikca yasam sireleri
uzamakta ve beraberinde komordit hastaliklarda artis
gorilmektedir. HIV enfeksiyonu kemik mineral yogunlugu
(KMY) distkligu icin bir risk faktort olup, pro-enflamatuvar
yanit ve immdin aktivasyonla ve kullanilan antiretroviral
tedavi (ART) etkisiyle kemik demineralizasyonuna neden
olabilmektedir (1,2). Osteoporoz, dustk kemik kutlesi ve
kemik dokusunun mikro-mimarisinin bozulmasi sonucunda
kemik kirlabilirliginde artisla  sonuglanan  progresif  bir
metabolik kemik hastaligidir. GUnimuzde 200 milyondan
fazla insanin osteoporotik oldugu tahmin edilmektedir (3).
Tirkiye'de 2010 yilinda yapilmis FRAKTURK arastirmasinda,
50 yas Uzerinde osteoporoz prevalansi kadinlarda %12,9 ve
erkeklerde %7,5'tir. 2010 yili verilerine gdre 24,000 kadinda
osteoporoza bagl kalca kingi oldugu tahmin edilmistir (4).
Kalca kiriklari, osteoporozun en 6nemli komplikasyonudur;
2000 yilinda tim didnyada 9 milyon osteoporotik kirik olgusu
gorilmustir; bunlarin 1,6 milyonu kalca kingidir (5). KMY
Olcliminde ginimuizde oOnerilen yéntem dual enerji X-ray
absorbsiyometridir (DXA). DXA ile KMY 6lciimii sadece tanida
degil, kirk riskini belirlemede, farmakolojik tedaviye baslama
kararinda, tedavi monitorizasyonunda da faydalidir (3). HIV
enfekte hastalarin takibinde kullanilan ulusal ve uluslararasi
rehberler, KMY’de azalmaya neden olan glukokortikoid
kullanimi, hipogonadizm, frajilite  kingr gibi  klasik risk
faktorlerine sahip olgular yani sira 50 yas Uzeri erkekler ve
postmenopozal HIV ile enfekte bireylerde rutin DXA ile KMY
takibini 6Gnermektedir (6). Buna karsin yapilan ¢alismalarda 50
yas altindaki HIV ile enfekte bireylerde de DXA ile KMY'de
azalma oldugu bildirilmektedir. Osteoporoz, kiriklar olusmadan
da tanisi konabilen, gerekli dnlemlerle ve tedavilerle, kiriklarin
yaratacagi saglik sorunlarinin  onlenebildigi  bir hastaliktir.
Calismamizda rehberlerin rutin olarak KMY taramasi 6nerdigi
ve 6nermedidi hasta gruplari icinde tanimlanan naif HIV ile
enfekte bireylerde, osteoporoz/osteopeni gelisimi icin risk
faktorlerinin karsilastirlmasi amaclanmistir.

Gereg ve Yontem

Hastanemiz enfeksiyon hastaliklari polikliniginde Ocak 2015
- Haziran 2019 tarihleri arasinda takip edilen HIV ile enfekte
bireylerin ilk basvurularindaki demografik, klinik ve laboratuvar
ozelliklerinin - kaydedildigi  bir veri tabani olusturulmustur.
Basvuru aninda ve ART &ncesi DXA 6lcimi yapilan 284 HIV
ile enfekte hasta calismaya dahil edilmistir. Hastalardan =50 yas
olanlar ileri yas, <50 yas genc bireyler olarak kabul edilmistir (7).
Postmenopozal kadinlarda ve 50 yas tizeri erkeklerde T-skoru-2,5
ve alti olanlar, menopoz 6ncesi kadinlar ve 50 yasindan kiguk
erkeklerde Z-skoru -2 ve alti olanlar osteoporoz olarak kabul
edilmistir. T-skoru -1 ile -2,5 arasinda olmasi osteopeni olarak
kabul edilmistir (8,9). Osteoporoz/osteopeni tanisi alan =50
yas/postmenapozal ve <50 yas naive HIV ile enfekte bireylerin

ozellikleri karsilastirilmistir. Hastalarin yas, cinsiyet, vicut kitle
indeksi (VKI), olasi bulas yollar, D vitamini diizeyleri, CD4 T
lenfosit ve HIV, ribonlkleik asit dizeyleri, tani alis nedenleri,
sigara, alkol, uyusturucu kullanimlari, birlikte ila¢ kullanimi
olup olmadigi ve DXA Olcimleri karsilastirma kapsamina
alinmistir. Tani aninda kardiyovaskuler ve néropsikiyatrik sistem
hastaliklarina ait ilaclar, tiroid ilaglari, antidiyabetik ilaglar, proton
pompa inhibitorleri ve steroid kullanimi komedikasyon olarak
tanimlanmistir. Uyusturucu  kullanimina intravendz, oral ve
inhaler tim madde kullanimi dahil edilmistir. Agir alkol igiciligi
kavrami kadinlarda 120 gr/hafta, erkeklerde 160 gr/hafta
olarak belirlenmistir. Calisma icin istanbul Bakirkdy Dr. Sadi
Konuk Egitim ve Arastirma Hastanesi Klinik Arastirmalar Etik
Kurulu'ndan 10.06.2019 tarihinde 2019-11-01 numarasi ile
onay alinmistir. Retrospektif planlanan calisma icin hasta onami
alinmamistir.

istatistiksel Analiz

Kategorik degiskenler kikare testi ile, sirekli degiskenler ise
Kruskal-Wallis testi ile karsilastirilmistir. Sonuglar, p degerinin
0,05'ten kuclk oldugu durumlarda istatistiksel olarak anlamli
kabul edilmistir.

Bulgular

Calismaya dahil edilen 284 naif HIV ile enfekte bireyin 131'inde
(%46) osteopeni/osteoporoz tanimlanmstir. Hastalarin 105'inde
(%37) osteopeni, 26'sinda (%9,15) osteoporoz saptanmistir.
Osteopeni/osteoporoz saptanan 131 hastanin 106'si (%81)
50 yas altinda olup, hastalarin ortalama yasi 32+7,72 (18-49
yas), 50 yas Uzeri 57+5,05 (%19) hastanin yas ortalamasi ise
575 (50-70 yas) olarak bulunmustur. Calisma kapsaminda olan
284 hastanin 26'sinda (%9, 15) osteoporoz saptanmis olup, bu
hastalarin 16'si (%61,5) 50 yas altinda, 10'u (%38,5) 50 yas
Uzerindedir. Elli yas alti hastalarin 16'sinda (%15) osteoporoz
ve 90'Inda (%85) osteopeni saptanmistir. Elli yas Uzerinde
ise 10 hastada (%40) osteoporoz mevcut iken, 15 hastada
(%60) hastada osteopeni saptanmistir. Yasl bireylerde KMY
azalmasinin en fazla femoral bélgede oldugu, buna karsilik geng
bireylerde femoral bélge yaninda lomber bélgede de gorildigu
belirlenmistir (p=0,0001). Elli yastan klgclk olan hastalarda
erkek hasta orani, =50 yas hastalarda kadin hasta orani ylksek
bulunmustur (p=0,011). Elli yastan kiguk olan hastalarda erkekle
seks yapan erkek (MSM) bireyler anlamli yiksek saptanmis ve
yine bu yas grubunda VKi anlamli olarak diisik bulunmustur
(p=0,007, p=0,001). Komedikasyon varligi da =50 yas hastalarda
yuksek saptanmistir (p=0,004). 25-hidroksi vitamin D [25(OH)D]
duizeyi gruplar arasinda farklilik gértilmemistir. Sadece bir hastada
frajilite kingr saptanmistir. Tablo 1'de uluslararasi rehberlerin rutin
KMY taramasi 6nerdigi ve dnermedigi yas gruplarindaki HIV ile
enfekte bireylerde osteoporoz/osteopeni tanisi almis olgularin
demografik, laboratuvar ve klinik &zelliklerinin karsilastiriimasi
sunulmustur.
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Tablo 1. Naif osteoporoziu/osteopenili insan Bagisiklik Yetmezligi viriisii ile enfekte <50 yas ve =50 yas bireylerin

karsilastiriimasi

Bireylerin 6zellikleri (n=131) <50 yas (n=106) =50 yas (n=25) p
Cinsiyet

Erkek 100 (94,3) 19 (76) 0,011
Kadin 6 (5,7) 6 (24)

Bulas yolu

Heteroseksuel 39 (39,4) 17 (70,8) 0,007
MSM 60 (60,6) 7(29.2)
Tani nedeni
Tarama testleri 20 (19,9) 3(12)

Kendi istegi 13 (12,4) 2 (8)

Partneri pozitif 14 (13,3) 4(16) 0,736
Cinsel yolla bulasan hastalik (+) 10 (9,5) 1(4)

HIV iliskili durum 26 (24,8) 9 (36)

HIV disi durum tetkik 22 (21) 6 (24)

VKi [medyan (IQR)] 23,2 (21-25,2) 25,1(23,9-28,3) 0,001
Sigara kullanimi

Hi¢ icmemis 40 (37,7) 9 (36) 0240
Birakmis 13(12,3) 5 (20) !
Halen iciyor 46 (43,4) 7 (28)

Alkol kullanimi

Igmiyor 49 (46,2) 13 (52) 0177
Sosyal igici 33(31,1) 3(12) !
Agir icici 10 (9,4) 5 (20)

Uyusturucu kullanimi

Evet 8(7,5) 1(4) 0,056
Hayir 62 (58,5) 9 (36)

CD4 [hiicre/mm?, medyan (IQR)] 389 (284,3-558) 298 (154,5-519,5) 0,099
HIV-RNA [kopya/mL, medyan (IQR)] 145088,0 (44830, 5-531780,0) | 115902 (29034,5-420810,5) | 0,643
Komedikasyon

Var 26 (24,5) 14 (56) 0,004
Yok 80 (75,5) 11 (44)

HBV koenfeksiyonu

Var 2(1,9) 2(8,3) 0,159
Yok 102 (98,1) 22 (91,7)

HCV koenfeksiyonu

Var - 1(4) 0,194
Yok 104 (100) 24 (96)

Sifiliz

Var 21(21,2) 7 (30.4) OAY
Yok 78 (78, 16 (69,6)

Kemik mineral yogunlugu en ¢ok azaldig1 bélge

L1 33(31,1) 3(12)

L2 - 1(4)

L3 1(0,9) -

L4 1(0,9) 2 (8) <0,0001
Trokanter major 9 (8,5) 1(4)

Femur boynu 46 (43,4) 13 (52)

Trokanter minor 15 (14,2) -

Wards alani 1(0,9) 5 (20)

25(OH)D vitamini

Eksik <20 ng/mL 25 (45,5) 6 (40)

Yetersiz 20-30 ng/mL 15 (27,3) 5(33,3) 0,890
Yeterli >30 ng/mL 15 (27,3) 4(26,7)

RNA: Ribontikleik asit, 25(OH): 25-hidroksi, HBV: Hepatit B, HCV: Hepatit C, HIV: insan Bagisiklik Yetmezligi viriisti, VKI: Viicut kitle indeksi, IQR: Ceyrek degerler genislig,

MSM: Erkekle seks yapan erkek
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Tartisma

HIV ile yasayan bireylerin yasam beklentisi, genel
popllasyondakiyle ayni siireye ulasmaktadir. Beklenen yasam
slresi uzadikca osteoporoz gibi komorbiditelerin  gdrilme
siklig da artmaktadir. Klasik risk faktorlerinin yani sira, HIV
enfeksiyonunun kendisi ve ART rejimi (6zellikle tenofovir
disoproksil fumarat ve proteaz inhibitorleri) de kemik kaybina
katkida bulunmaktadir (10).

Galismamizda HIV rehberleri dogrultusunda risk icin belirlenen
yas grubu olan, 50 yas alti ve 50 yas Uzeri hastalar osteopeni/
osteoporoz varligi agisindan  degerlendirilmistir. ~ Calismaya
dahil edilen 284 naif HIV ile enfekte bireyin 131'inde (%46)
osteopeni/osteoporoz tanimlandigi ve hastalarin  105'inde
(%37) osteopeni, 26'sinda (%9, 15) osteoporoz saptanmistir. Bu
olgularin %81'inin 50 yas altinda oldugu gértlmastar. Elli yas
altinda osteoporoz/osteopeni saptanan HIV ile enfekte bireylerde
erkek cinsiyet ve MSM bireyler fazla bulunmustur (p=0,011,
p=0,007). Osteoporoz icin klasik risk faktorii olan VKi diistiklig
50 yas altindaki bireylerde daha fazla bulunmus (p<0,001) ve
50 yas Uzeri bireylerde komedikasyon varligi istatistiksel olarak
anlamli oranda yiksek saptanmistir (p=0,004). Yasl bireylerde
KMY azalmasinin en fazla femoral bdlgede oldugu, genc
bireylerde femoral bélge yaninda lomber bélgede de gérildiga
belirlenmistir (p<0,001).

HIVileenfekte hastalarda osteonekroz, osteomalazive osteoporoz
olarak Ug patolojik kemik iliskili durum tanimlanmistir. Osteoporoz
en yaygin olanidir ve HIV ile enfekte hasta populasyonunda artan
morbidite ile iliskilidir (11). Bazi kohort calismalarinda HIV ile
enfekte hastalarda kirik insidansi genel populasyona gore artmis
bulunmustur. HIV populasyonunda kirilma riski ile ilgili uzun
vadeli veriler sinirli olmakla birlikte, ozellikle uzun suredir ART
kullanan yasli hastalar kirik insidansi artmis olarak bulunmustur.
Kirk yasindan buyik HIV pozitif erkeklerde kirik insidansina
yonelik prospektif bir calismada, 50-59 yas arasi HIV pozitif tim
erkeklerde kirik gortilme sikhigi HIV negatif kontrollere gore daha
yuksek bulunmus ve kirik insidansinin yaklasik 10 yil dnce arttigini
belirtilmistir. HIV enfeksiyonunun kendisi ve ART rejimi (6zellikle
tenofovir ve proteaz inhibitorleri) de kemik kaybina katkida
bulunur. Kemik kaybinin cogunlugu virls aktivitesi sirasinda ve
ART baslangicinda (bagisikligin yeniden yapilandiriimasi) ortaya
cikar ve kemik rezorpsiyonunun artmasiyla iliskilendirilmistir (10).
Brezilya'da yapilan bir calismada 108 HIV ile enfekte birey
calismaya dahil edilmistir. Hastalarin medyan yasi 42 [ceyrek
degerler genisligi (IQR) 36-48], HIV tani zamani 4,01 yil (IQR
2-11 yil) ve %70,3'U erkek olarak bildirilmistir. Hastalarin
25'inde (%23) dusik KMY saptanmis olup, calismamiza
benzer sekilde erkek hasta orani fazla iken daha dusiik oranda
KMY'de azalma saptanmistir. Hastalarin 15'i (%60) osteopeni
ve 10°'u (%40) osteoporoz olarak presente olmustur. Klasik
risk faktorlerinden sigara igmek ve =50 yas olmak iliskili risk
faktord olarak saptanmistir. Sigara calismamizda bir risk faktéri
olarak belirlenmemistir (12). Escota ve ark. (13) tarafindan
yapilan calismaya %77'si erkek, 653 HIV ile enfekte birey dahil

edilmistir. Yas ortalamalari 41 olan hastalarin, %29'u siyah irk
olup, ART &ncesi %51'inde osteopeni ve %10'unda osteoporoz
saptanmistir. Hastalarda disik VK, siyah irk, daha uzun
tenofovir disoproksil fumarat maruziyeti, ileri yas, issiz veya
emekli olmak bagimsiz olarak osteoporoz ile iliskilendirilmistir.
Calismamiza benzer sekilde istatistiksel olarak anlamli oranda
femur boyunda KMY dustklik saptanmisti. Dort yillik takip
sonunda 170 virolojik suprese ve KMY takipleri yapilan hastanin
%31'inde bazal KMY'den %5 dusls saptanmis ve hastalarin
Ucte birinde kemik kaybr ile karsilastiklar vurgulanmistir.
Calismamizda oldugu gibi hastalarin yiksek oranda erkek ve
geng yasta oldugu ve naif hastalarda yaklasik %60'inda KMY'de
dustklik saptandigr gériimustir. ART altinda KMY’de bazalden
dusus olusu beklenen bir sonugtur.

GUmUser ve Arslan (14) yaptiklar calismaya, 18-65 yas arasi
erkek olup, ek hastaligi olmayan ve tiroid uyarici hormon,
parathormon, D vitamini, testosteron, fosfor ve kalsiyum
dizeyleri normal, 135 HIV ile enfekte hasta dahil edilmistir.
ART alan (%43,7) ve almayan (%56,3) hastalar osteopeni/
osteoporoz agisindan degerlendiriimistir. Tedavi alan grupta
%50 osteopeni, %20,3 osteoporoz ve almayan grupta %44,7
osteopeni, %13,2 osteoporoz saptanmis ve 2 grup arasinda
hem osteopeni hem osteoporoz varligi agisindan istatistiksel
fark saptanmamisti. ART almayan ve ek hastaligi olmayan
tedavi naif erkek hasta grubunda da tedavi deneyimli hastalara
benzer osteopeni/osteoporoz varligi dikkat cekici olarak
gorulmistir. Aydin ve ark. (15) 126 HIV ile enfekte hasta ile
yaptiklari calismada hastalarin %84 erkek ve yas ortalamalari
40,1 yas (20-70 yas) olarak bildirilmistir. Hastalarin %37,5'i
tedavi naif olup, tim hastalarin %53,9'unda osteopeni ve
%23,8'inde osteoporoz saptanmistir. Erkeklerde osteoporoz
orani kadinlardan fazla gorilmus (p=0,042) ve yiksek viral
ylk, ART kullanimi ve ART kullanim stresinin uzunlugu ile
kemik kaybi arasinda istatistiksel anlamli bir iliski saptanmistir.
Dustk KMY’de hem HIV'nin kendisinin hem de ART'nin &nemi
vurgulanmistir. Hasta grubu benzer sekilde geng erkeklerdir ve
osteoporoz erkeklerde anlamli ylksek bulunmustur. Cimen ve
ark.'nin (16) yaptiklar calismaya 72 HIV ile enfekte, <50 yas
erkek ve premenopozal kadin hasta dahil edilmistir. Hastalarin
yas ortalamasi 38 yas ve %90,3'U erkek olarak saptanmistir.
Hepsi ART kullanmakta olan ve viral yik negatif olan bu
hastalarin %19,3'linde dlstk kemik kutlesi oldugu gorilmds
ve sadece disik VKi ile istatistiksel anlamli iliski saptanmustir.
KMY dustklGginin geng nifusta da gorilebilecedi ama >50
yas ve postmenopozal kadinlara gore daha az gorlGldigu
vurgulanmistir. Hastalarin® %90inin geng erkek oldugu bu
calisma grubunda, hastalarin %90'indan fazlasi tenofovir
disoproksil fumarat kullanmakta olup hastalarda calismamiza
gore dustk bir KMY dustkligu saptanmistir. Brown ve ark.
(17) 331 HIV ile enfekte birey ile yaptiklari calismada naif, ART
almayan hastalar calismaya dahil edilmis ve calismamiza benzer
sekilde hastalarin %31'inde KMY’de duslklik saptanmistir.
Hastalarin yaklasik %901 erkek ve yas ortalamalari 36 yil olup,
VKi'de diistiklik calismamiza benzer sekilde KMY distkligi ile
istatistiki olarak anlamli bulunmustur.
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Calismanin Kisithliklan

Hasta grubumuzda beslenme dizeni ve aile Oyklsu verileri
degerlendirilememisir. Komedikasyon varligi butinsel olarak
degerlendiriimis olup hasta bazli &zellikle osteoporoz olan
hastalar icin kullanilan ilaglar tek tek belirtimemistir. 25(OH)
D dizeyi hastane politikasi nedenli aralikla boélimimizce
istenememekte olup tiim hastalarda ilk sonuclar verilememistir.

Sonug

Calismamiz klasik risk faktorlerine sahip olmayan ve rutin
tarama Onerilmeyen 50 yas altt geng, antiretrovirallere
maruziyeti olmayan hastalarimizda ylksek oranda KMY’'de
azalma oldugu ve dusik 25(OH)D seviyeleri gdsterdiklerini
ortaya koymaktadir. Ozellikle HIV ile enfekte bireyler icinde artis
gorilen genc MSM bireylerde osteopeni/osteoporoz gérilme
oraninin fazlaligi rutin tarama yapilan ve klasik risk faktorleri
disinda kalan grup igin de KMY azalmasinin ve taramanin
onemine dikkat ¢ekmektedir. Osteopeni/osteoporoz varliginin
erken saptanmasi, hayat kalitesinin artirimasi ve ilag yukdnin
azaltiimasi konusunda énemlidir. Bu nedenle, disik KMY ve D
vitamini eksikliginin tespiti erken tedavisi icin herhangi bir yasta
ve naif hastalarda da tedaviden bagimsiz olarak tanisal testlerin
yapilmasini dneriyoruz.
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Abstract

Objective: Osteoporosis (OP) is one of the most frequent metabolic bone disorders worldwide, male OP is still underestimated and
undertreated. Primary progressive multiple sclerosis (PPMS) is considered as an important cause of secondary OP in males and there is limited
data on this condition in Turkey. This study aimed to evaluate the bone mineral density (BMD) of male PPMS patients and the possible clinical
and laboratory interacting factors as well as to also define the correlation between BMD and bone turnover markers (BTM).

Materials and Methods: In this study, 26 male PPMS patients and 20 age-matched healthy volunteers were evaluated by the Expanded
Disability Status Scale (EDSS), femoral and lumbar BMD, biochemical and hormonal tests and BTMs.

Results: Demographic characteristics were statistically similar between the groups. Mean values for patient age, disease duration and EDSS
score were 42.5+10.0 years, 3.5+1.5 years and 4.6+ 1.6, respectively. Although we found a significant difference in BMD and carboxy-terminal
telopeptide levels between PPMS patients and the control group, there were no significant correlations between sex hormone binding
globlin levels, EDSS, BMD scores, BTMs and other biochemical variables.

Conclusion: BMD scores were lower in the patient group compared to the control group. This study highlights the importance of considering
bone health in male PPMS patients and reminds that strategies should be developed as part of the management plan.

Keywords: Multiple sclerosis, bone mineral density, osteoporosis

Amag: Osteoporoz (OP) diinya ¢apinda en sik gdrilen metabolik kemik bozukluklarindan biri olmasina ragmen, erkek OP'si halen yeterince
g6z Onuine alinmamakta ve tedavi edilmemektedir. Primer progresif multipl skleroz (PPMS), erkeklerde ikincil OP'nin 6nemli bir nedeni olarak
kabul edilmekte olup, Tirkiye'de konu ile ilgili veriler sinirlidir. Bu arastirmada erkek PPMS hastalarinin kemik mineral yogunluklarinin (KMY)
incelenmesi, etkilesen olasi klinik ve laboratuvar faktérlerin saptanmasi ve ayrica KMY ile biyokimyasal kemik dongi belirtecleri (BKDB)
arasindaki korelasyonun tanimlanmasi amaclanmistir.

Gereg ve Yéntem: Yirmi alti erkek PPMS hastasi ve 20 yas uyumlu saglikli génillii Genislemis Oziirlilik Durum Olcedi (EDSS), femoral ve
lomber KMY, biyokimyasal ve hormonal testler ve BKDB ile degerlendirildi.

Bulgular: Demografik ¢zellikler gruplar arasinda istatistiksel olarak benzerdi. Hastalarin yas, hastalik stresi ve EDSS skoru icin ortalama degerler
sirasiyla 42,5+10,0 yil, 3,5£1,5 yil ve 4,6+1,6 idi. PPMS hastalari ile kontrol grubu arasinda KMY ve karboksi terminal telopeptid diizeylerinde
anlamli bir fark bulunmus olsa da cinsiyet hormonu baglayici globulin diizeyleri, EDSS, KMY skorlari, BKDB'ler ve diger biyokimyasal degiskenler
arasinda anlamli korelasyon saptanmadi.

Sonug: KMY skorlarinin hasta grubunda kontrol grubuna gére daha duslk oldugu belirlendi. Bu calisma erkek PPMS hastalarinda
kemik sagliginin g6z 6nidinde bulundurmanin dnemini vurgulamakta ve tedavi planinin stratejik bir parcasi olarak ele alinmasi gerektigini
hatirlatmaktadir.

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

Osteoporosis (OP) is one of the most frequent metabolic
bone disorders worldwide and male OP is still underestimated
and undertreated, which has significant clinical and social
consequences (1). About two-thirds of men have secondary OP
and since diagnosis is important to define the prognosis and
to choose the appropriate treatment, it is recommended to
investigate young individuals and men under 65 years of age for
other underlying causes of OP (1-3).

Multiple sclerosis (MS) is considered as an important cause of
secondary OP (4). Since MS is predominantly seen in females,
OP in male primary progressive MS (PPMS) patients are
underrated. Drake et al. (5) identified multiple risk factors for
osteoporotic fractures in men, but concluded that, usefulness
for stratifying and selecting men for bone mineral density (BMD)
testing remains uncertain. So not only the BMD but clinical
and laboratory contributing factors should also be evaluated in
males.

There is limited data about the effects of MS on male OP in
Turkey.

This study aimed to evaluate BMD among male PPMS patients
excluding factors such as chronic immobilization and oral
glucocorticoid use, which can be two importing confounding
factors. Bone tunover markers (BTM) commonly used as bone
formation marker include serum osteocalcin (OC), and serum
Carboxyterminal telopeptide of collagen | (CTX) as bone
resorption marker for the evaluation of bone turnover (6). We
also aimed to define the correlation between BMD and BTM for
use in clinical practice to give information about bone metabolism
earlier in a cheaper, reproducible way that does not have any
radiation risk.

Materials and Methods

Ethics Statement

This study was approved by the Hacettepe University Non-
interventional Clinical Research Ethics Committee (decision
no: GO 14/524-06) and carried out in accordance with the
Declaration of Helsinki. Written informed consent was obtained
from all participants.

Study Design and Participants

Twenty six male patients who had been diagnosed as PPMS
according to the 2010 McDonald Diagnosis Criteria, for at least
1 year prior to the study and aged between 24-60 years were
enrolled (7).

Age and gender matched 20 controls were also enrolled in this
study. Healthy volunteers with normal cognitive function, aged
between 32-60 years old, and having a BMI between 20 and 40
were included. Control participants did not have any diseases or
medication use which affected bone metabolism.

The evaluation of the patients and the control groups were
performed in Hacettepe University Faculty of Medicine,
Department of Physical Medicine and Rehabilitation clinic.

All the participants’ demographics, such as age, height,
weight, body mass index (BMI), gender, occupation, and
education status were recorded in the participant evaluation
form. Smoking and alcohol consumption habits, concomitant
systemic diseases, and medications were also recorded. Family
history of MS, OP or pathological/fargility fractures were
questioned.

MS type, duration, and patient age at diagnosis were recorded
on the participant evaluation form. For standardization, The
Expanded Disability Status scale (EDSS) was performed by the
same neurologist (8).

Laboratory Tests

Blood was collected from participants after a minimum of
eight hours fasting and tested for complete blood count and
erythrocyte sedimentation rate. Plasma levels of calcium, sodium,
magnesium, phosphate, blood sugar, alanine transaminase,
aspartate transaminase, alkaline phosphatase, gamma glutamyl
transferase, blood urea nitrogen, thyroid stimulating hormone,
parathyroid hormone, 25-hydroxy vitamin D3, sex hormone
binding globulin  (SHBG), testosterone, growth hormone,
OC and CTX were evaluated in Hacettepe University Hospital
Department of Biochemistry.

CTX levels were measured with the Human Cross Linked
C-telopeptide of Type | Collagen ELISA Kit (Elabscience, Houston,
TX, USA). Reference values selected were concordant with the
Turkish population.

Bone Mineral Density Evaluation

BMD was evaluated by dual-energy X-ray densitometry at
Hacettepe University Hospital, Clinic of Radiology with the Lunar
Prodigy Advance Bone Densitometer (GE, Chicago, IL, USA).
Diagnosis of OF osteopenia, or normal BMD was accessed with
T-score values. The T-scores of L1-L4 vertebra and the total femur
bone is used for diagnosis. The mismatch of the measured values
is evaluated as either a major or minor mismatch. According to
the World Health Organization’s criteria, a major mismatch is
if one of the measured regions is between OP limits but the
other one is in normal limits. A minor mismatch is if one region
is osteopenic but the other is either normal or osteopenic (9).
As recommended by the writing group for the ISCD Position
Development Conference, not only the T-scores but Z-sscores
were also taken into consideration (10).

Statistical Analysis

The IBM SPSS (Statistical Package for Social Sciences for
Windows) 22.0 program was used for statistical analysis. A
type 1 error level of 0.05 and a power level of 80% determined
the number of participants to enroll. It was predicted that
there would be a difference of at least 0.8 units between the
MS and control groups according to T-score means (standard
deviation: 1.43). Differences in the numerical variables between
MS and control groups were assessed by independent sample
ttest or Mann-Whitney U test. Relations between categorical
variables were evaluated using the chi-square test. BMD, bone
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formation and resorption markers, and SHBG relationships were
evaluated using the Pearson or Spearman correlation coefficient.
A p value <0.05 was considered statistically significant.

Results

The demographics and tobacco and alcohol consumption were
statistically similar in both groups. Mean age of the patient group
was 42.5+10.0 (24-60) years, whereas mean disease duration
was 3.5+1.5 years.

A significant difference was found BMI between the patient and
the control group (p<0.01). Basic characteristics of the study
population are shown in Table 1.

25-hydroxy vitamin D levels were found to be 18.5+9.5 ng/mL
in the patient group and 19.5+6.3 ng/mL in the control group
(p>0.05). Some other laboratory results of the study population
are given in Table 2.

Regarding the BMD measurements; femoral BMD (p=0.01),
femoral T-scores (p=0.04), and femoral Z-scores (p=0.05) were
lower in the patient group. The comparison of BMD, Vitamin
D, CTX, and OC levels between PPMS patients and the control
group is shown in Figure 1.

Although we found a significant difference in BMD and CTX
levels between PPMS patients and control group, there were no
significant correlations between SHBG levels, EDSS, BMD scores,
biomarkers (CTX and OC), and other biochemical variables.
However, the p values were close to the significant value. BMD
scores were lower in the patient group compared to the control

Table 1. Characteristics of the study population

Control
group
MS n=26 n=20 p

Mean age (years) | 42.5+10.0 |42.7+7.9 0.942
BMI (kg/m?2) 24.05+2.98 | 26.47+2.83 | 0.008
Educational status
lliterate 0 1 (5%)
Literate 1 (5%) 0
Primary education 7 (27%) 2 (10%) 0.170
High school 8 (31%) 11 (55%)
University 10 (39%) 6 (30%)
Marital status
Married 18 (69%) 20 (100%)
Single 7 (27%) - 0.005
Divorced 1 (4%) -
Occupation
Government official | 10 (39%) 13 (65%)
Retired 1 (4%) 3 (15%)
Unemployed 4 (15%) - 0022
Self-employed 11 (42%) 4 (20%)
BMI: Body mass index, MS: Multiple sclerosis, n: Number

group. Comparison of the CTX and OC levels of the PPMS
patients and control group is given in Figure 2 and comparison
of the BMD results between PPMS patients and control group is
given in Figure 3.

The mean EDSS score was found as: 4.6 + 1.6 and the distribution
of EDSS Scores of PPMS Patients is given in Figure 4.

Discussion

Bone is a dynamic tissue that is continuously regenerated and
destroyed. MS is a chronic autoimmune disease of the central
nervous system that results in varying degrees of disability.
Patients with MS have multiple risk factors for osteoporotic
fractures, such as progressive immobilization, long-term
glucocorticoids treatment or vitamin D deficiency (11).

There may also be several other confounding factors that
effect the bone metabolism in MS patients. In our study,
demographics and tobacco and alcohol consumption were
statistically similar in both groups. There was a significant
difference of BMI between the patient and the control group.
This may be important due to the relationship between low
BMI, low BMD levels, and the possible risk of osteoporotic
fractures in the future. Hence some studies found that
increased BMI is associated with elevated BMD levels and a
reduced risk of fractures due to OP (12).

Femoral BMD, femoral T-scores, and femoral Z-scores were
lower in the patient group compared with the controls. SHBG
levels and lumbar BMD scores were negatively correlated in the
patient group. This may be an important confounding factor.
But there was no significant correlation between SHBG levels,
EDSS scores, BMD, biomarkers, and other biochemical variables.
However, p values were close to the significant value.

In young adults, MS is a leading cause of disability and triggers

Table 2. Some laboratory results of the study population

PPMS Control

n=26 n=20 p*
ALT 25.6(£12.8) | 252 (x115) |07
GGT 39.5(+32.5) | 29.4(+23.2) |08
Creatinine 1.3 (£2) 0.8 (£0.1) 0.7
GH 0.15 (£0.3) 0.09 (+0.08) | 0.5
SHBG 35.5(+19.7) | 30.4(+18.1) | 0.1
TSH 1.4 (0.8) 1.2 (0.4) 0.1
Testosteron 309.2 (+73.4) |330.8(x109) |0.4
PTH 39.1(+14.7) | 413(x14.8) |06
CTX 0.261 (+0.23) | 0.398 (+1.75) | 0.1
Osteocalcin 2.8 (£3.9) 2.1 (£0.2) 0.8
*PPMS and Control group p<0.05 is significant, **Standart daviation, Mann-
Whitney U test, PPMS: Primary progressive multiple sclerosis, ALT: Alanine
transaminase, GGT: Gamma glutamyl transferase, GH: Growth hormone,
SHBG: Sex hormone binding globulin, TSH: Thyroid stimulating hormone, PTH:
Parathormone, CTX: Carboxy-terminal telopeptide
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Figure 1. Comparison of the BMD, Vitamin D, OC and CTX of PPMS patients and control group
BMD: Bone mineral density, OC: Osteocalcin, CTX: Carboxyterminal telopeptide of collagen I, PPMS: Primary progressive multiple sclerosis
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Figure 2. Comparison of the CTX and OC levels of the PPMS patients

and control group
CTX: Carboxyterminal telopeptide of collagen I, OC: Osteocalcin, PPMS:
Primary progressive multiple sclerosis

BMD between MS Patients and control group

1
0,8
0,6
0,4
0,2

0

Lumbar spine BMD Total Hip BMD Femoral Neck BMD

mMS  m Control Grup

Figure 3. Comparison of the BMD results between PPMS patients

and control group
BMD: Bone mineral density, PPMS. Primary progressive multiple sclerosis
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Figure 4. EDSS score distribution of PPMS patients
EDSS: Expanded disability status scale, PPMS: Primary progressive multiple
sclerosis

bone mineral deficiency by many factors, such as immobilization,
steroid use, and cytokines (13,14). Thus, patients with MS have
faster bone loss and suffer fractures more often than healthy
adults in their age group. In the NARCOMS study, Nickersonan et
al. (15) reported that 27.2% of all MS patients have osteopenia
and 15.4% have OP

In a study comparing male and female bone loss, 80% of the
male MS patients (n=40) had bone loss in some level and 37.5%
had OP Whereas among the females (n=47) osteoporotic
patient ratio was 16.3% and and 7.4% of the pre-menopausal
women (n=27) had OP (16).

Progressive immobilization in MS causes BMD loss, OF and
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fractures. After 20-30 weeks of bed rest, healthy young adults
have negative calcium balances of 150-200 mg daily. This loss
is more prominent among paraplegic patients. The loss and
disappearance of the biomechanical stress over the skeleton
is the main cause of OP (17). Mechanical load increases bone
formation in cortical and trabecular bone by decreasing bone
turnover (18). In MS, there may be a decrease in BMD according
to the level of ambulation, and decreased functional capacity
can cause femoral BMD loss. Zikan et al. (19) indicated that
femur trochanteric BMD was lower among wheelchair bound
patients compared to ambulatory patients. Previously another
study had also pointed out that the decrease in femoral BMD
is correlated with poor ambulation (20). There are several other
studies showing a positive correlation between physical activity
and BMD (21,22).

Among non-ambulatory MS patients, the decrease of the
axial mechanical load over the femur causes BMD loss. BMD
loss due to an inadequate ambulation is more dominant in
the femoral region than in the lumbar region (23). That is an
important contributing factor in MS patients and we excluded
this factor with including relatively mobile patients due to the
EDSS score. Nevertheless we identified that the total BMDs
of the lumbar and femur in the MS group were significantly
lower than in the healthy controls. Whereas, there was no
significant relationship between EDSS score and BMD. This
may be explained by the fact that all patients were ambulatory,
either assisted or independent, and the maximum EDSS score
was 6.5.

Continuous or intermittent steroid use is an another factor
affecting BMD in MS patients. Steroid use has reportedly
caused bone mass loss, and long-term steroid use causes
OP by decreasing bone formation and increasing resorption
(24,25). Bone loss is observed among 30-50% of patients
undergoing glucocorticoid treatment. Steroids affect bone
metabolism through three mechanisms, calcium homeostasis,
sex hormones, and inhibition of bone formation. They mainly
inhibit bone formation directly by influencing osteoblast genes
or growth factors. Eventually matrix formation is reduced (26).
Some studies have shown loss of cortical bone volume and
density after systemic steroid use (27).

Patients enrolled in our study had not used intravenous or oral
steroid treatments within the last year, and in that way this
important etyological factor was eliminated. Also we found no
correlation between cumulative steroid use and BMD, but results
among MS patients are controversial. Schwid et al. (28) showed
that a 6-month pulse steroid treatment resulted in a significant
increase in lumbar BMD but not in femoral BMD.

Vitamin D deficiency is another theory for explaining MS related
OP and has an immunomodulatory effect and its deficiency
decreases BMD. Kirbas et al. (29) showed that vitamin D levels
and BMD of newly diagnosed MS patients were correlated. In
both groups of our study vitamin D levels were in normal ranges.
Remodeling of bone is an important determinant of bone
strength. BTM are commonly used for the detection of bone

turover. We measured serum CTX as a resorption marker and
OC as a formation marker (6).

BMD measurements reflect a static condition of bone tissue.
On the other hand, bone markers reveal the dynamic state.
Studies showed no correlation between bone turnover
markers and lower BMD measurements in early MS patients.
We also did not find a relationship between either formation
or resorption markers and BMD. These results are compatible
with other studies in the literature (6,30). However, there is
limited data about bone formation markers. In conditions
like MS, bone loss rate is not very prominent. Evidence
regarding the bone formation markers are not sufficient yet,
and therefore, bone formation markers cannot be used for
diagnostic purposes (31).

Our study supports the view of MS-related OP independent
of other risk factors, when excluded chronic immobilization
and oral glucocorticoid use. This concept can be explained
with the common etiological and pathological mechanisms
of MS and OP We would like to underlie the importance
of considering bone health in male patients with PPMS. In
addition to disease modifying therapies, lifestyle strategies
focused on overall health and well-being should be
emphasized as part of a management plan in MS patients.

Ethics

Ethics Committee Approval: This study was approved by the
Hacettepe University Non-interventional Clinical Research Ethics
Committee (decision no: GO 14/524-06) and carried out in
accordance with the Declaration of Helsinki.

Informed Consent: Written informed consent was obtained
from all participants.

Peer-review: Internally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: A.C.A., N.PA., Concept: A.C.A,,
Y.GK., Design: A.C.A.,, Y.GK., Data Collection or Processing:
A.CA., NPA, FA,, SK., RK. Analysis or Interpretation: S.K.,
A.C.A., FA., Literature Search: A.C.A., Y.GK. Writing: A.C.A,,
Y.GK., N.PA., RK.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: This research was supported by the
Scientific Research Unit of Hacettepe University.

References

1. Tarantino U, lolascon G, Cianferotti L, Masi L, Marcucci G, Giusti
F et al. Clinical guidelines for the prevention and treatment of
osteoporosis: summary statements and recommendations from
the Italian Society for Orthopaedics and Traumatology. J Orthop
Traumatol 2017;18(Suppl 1):S3-S36.

2. Khosla S, Amin S, Orwoll E. Osteoporosis in men. Endocr Rev
2008; 29:441-64.

3. Painter SE, Kleerekoper M, Camacho PM. Secondary
osteoporosis: a review of the recent evidence. Endocr Pract
2006;12:436-45.

4. Steffensen LH, Mellgren SI, Kampman MT. Predictors and



120

Caliskan Arican et al.
Osteoporosis in Male Patients with Multiple Sclerosis

Turk J Osteoporos
2020;26:115-20

prevalence of low bone mineral density in full ambulatory persons
with multiple sclerosis. J Neurol 2010;257:410-8.

Drake MT, Murad MH, Mauck KF, Lane MA, Undavalli C, Elraiyah
T, et al. Clinical review. Risk factors for low bone mass-related
fractures in men: a systematic review and meta-analysis. J Clin
Endocrinol Metab 2012;97:1861-70.

Delmas PD, Eastell R, Garnero P, Seibel MJ, Stepan J. Committee of
Scientific Advisors of the International Osteoporosis Foundation.
The use of biochemical markers of bone turnover in osteoporosis.
Osteoporos Int 2000;11 Suppl 6:52-17.

Polman CH, Reingold SC, Banwell B, Clanet M, Cohen JA, Filippi M,
et al. Diagnostic criteria for multiple sclerosis: 2010 revisions to the
McDonald criteria. Ann Neurol 2011;69:292-302.

Kurtzke J E On the Origin of EDSS. Mult Scler Relat Disord
2015;4:95-103.

Assessment of fracture risk and its application to screening for
postmenopausal osteoporosis. Report of a WHO Study Group.
World Health Organ Tech Rep Ser 1994,843:1-129.

. Writing Group for the ISCD Position Development Conference.

Diagnosis of Osteoporosis in Men, Premenopausal Women, and
Children. J Clin Densitom 2004;7:17-26.

. Zikan V. Bone Health in Patients with Multiple Sclerosis. J

Osteoporos 2011;2011:596294.

. Laet CD, Kanis JA, Oden A, Johanson H, Johnell O, Delmas P et al.

Body mass index as a predictor of fracture risk: a meta-analysis.
Osteoporos Int 2005;16:1330-8.

. Formica CA, Cosman F, Nieveas J, Herbert J, Lindsay R. Reduced

bone mass and fat-free mass in women with multiple sclerosis:
effects of ambulatory status and glucocorticoid use. Caicif Tissue
Int 1997;61:129-33.

. Tlzin S, Altintas A, Karacan |, Tanglrek S, Saip S, Siva A. Bone

status in multiple sclerosis: beyond corticosteroids. Mult Scler
2003;9:600-4.

. Nickersonan M, Cofieldb SS, Tyryc T, Salterb AR, Cutterb GR,

Marrie RA. Impact of multiple sclerosis relapse: The NARCOMS
participant perspective. Mult Scler Relat Disord 2015;4:234-40.

. Weinstock-Guttman B, Gallagher E, Baier M, Green L, Feichter J,

Patrick K, et al. Risk of bone loss in men with multiple sclerosis.
Mult Scler 2004;10:170-5.

. Hearn AP Silber E. Osteoporosis in multiple sclerosis. Mult. Scler

2010;16:1031-43.

. Forwood MR. Mechanical effects on the skeleton: Are there

clinical implications? Osteoporosis Int 2001;12:77-83.

. Zikan V, Tyblova M, Raska | Jr, Havrdova E, Luchavova M, Michalska

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

D, et al. Bone mineral density and body composition in men with
multiple sclerosis chronically treated with low-dose glucocorticoids.
Physiol Res 2012;61:405-17.

Schwid SR, Goodman AD, Puzas JE, McDermott MP Mattson
DH. Sporadic corticosteroid pulses and osteoporosis in multiple
sclerosis. Arch Neurol 1996;53:753-7.

Nordstrom P, Petterson U, Lorentzon R. Correlation of bone density
to strength and physical activity in young men with a low or
moderate level of physical activity. Calcif Tissue Int 1997;60:332-7.
Dippe H, Gardsell B Johnell O, Nilsson BE, Ringberg K. Bone
mineral density, muscle strength and physical activity. A population-
based study of 332 subjects aged 15-42 years. Acta Orthop Scand
1997,68:97-103.

Gibson JC, Summers GD. Bone health in multiple sclerosis.
Osteoporos Int 2011;22:2935-49.

Olsson A, Oturai DB, Sorensen PS, Oturai PS, Oturai AB. Short-
term, high-dose glucocorticoid treatment does not contribute to
reduced bone mineral density in patients with multiple sclerosis.
Mult Scler 2015;21:1557-65.

Gupta S, Ahsan I, Mahfooz N, Abdelhamid N, Ramanathan M,
Weinstock-Guttman B. Osteoporosis and multiple sclerosis: risk
factors, pathophysiology, and therapeutic interventions. CNS
Drugs 2014,;28:731-42.

Azin A, Mohammad T, Shahriar N. Factors affecting bone mineral
density in multiple sclerosis patients. Ir J Neurol 2013;12:19-22.
Ciccone A, Beretta S, Brusaferri F Galea |, Protti A, Spreafico C.
Corticosteroids for the long-term treatment in multiple sclerosis.
Cochrane Database Syst Rev 2008;23:1-7.

Schwid SR, Goodman AD, Puzas JE, McDermott MP Mattson
DH. Sporadic corticosteroid pulses and osteoporosis in multiple
sclerosis. Arch Neurol 1996;53:753-7.

Kirbas A, Kirbas S, Anlar O, Turkyilmaz AK, Cure MC, Efe H.
Investigation of the relationship between vitamin D and bone
mineral density in newly diagnosed multiple sclerosis. Acta Neurol
Belg 2013;113:43-7.

Stepan JJ, Havrdova E, Tyblova M, Horakova D, Ticha V, Novakova
I, et al. Markers of bone remodeling predict rate of bone loss in
multiple sclerosis patients treated with low-dose glucocorticoids.
Clin Chim Acta 2004;348:147-54.

Naylor KE, Jacques RM, Paggiosi M, Gossiel F; Peel NFA, McCloskey
EV, et al. Response of bone turnover markers to three oral
bisphosphonate therapies in postmenopausal osteoporosis: the
TRIO study. Osteoporos Int 2016;27:21-31.



Original Investigation / Orijinal Arastirma 121

DOI: 10.4274/tod.galenos.2020.85520
Turk J Osteoporos 2020;26:121-6

EijEm

it I
The Relationship Between Iron Accumulation, Vitamin D Deficiency

and Bone Mineral Density in Patients with Thalassemia Major,
Thalassemia Intermedia and Sickle Cell

Talasemi Major, Intermedya ve Orak Hdcreli Hastalarda Demir Birikimi ve D Vitamini
Eksikligi ile Kemik Mineral Yogunlugu lliskisi
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*Cukurova University Faculty of Medicine, Department of Hematology, Adana, Turkey

Abstract

Objective: Osteopenia and osteoporosis are important causes of morbidity in patients with hemoglobinopathies. This study investigates the
association between iron accumulation, vitamin D and bone mineral density (BMD) in patients with thalassemia major, thalassemia intermedia
and sickle cell.

Materials and Methods: Serum samples collected from 102 patients with hemoglobinopathy were used; the relationship between ferritin,
vitamin D levels and BMD, which was performed with dual energy X-ray absorptiometry (DEXA), was investigated.

Results: The ratio of thalassemia intermedia, thalassemia major and sickle cell patients with normal BMD according to the DEXA Femoral
T-score was 56.25%, 35% and 39%, respectively. The ratio of thalassemia intermedia, thalassemia major and sickle cell patients with normal
BMD according to the DEXA lumbar T-score was 31.25%, 7.5% and 41.25%, respectively. When the patients’ ferritin values and DEXA scores
were compared, femur T-score, lumbar T-score, femur Z-score and lumbar Z-score were significantly lower in those with high ferritin values (p
values were respectively: 0.0005, 0.0002, <0.0001, 0.0002). When the femur T-score, lumbar T-score, femur Z-score and lumbar Z-score were
compared in patients with normal and low vitamin D levels, a statistically significant change was observed in the severe deficiency patients
(p values were respectively: 0.001, 0.001, 0.0027, 0.0003).

Conclusion: Patients with hemoglobinopathy should be screened through DEXA at an early age. The efforts to provide appropriate vitamin
D replacement and to restore the ferritin levels to the normal range may be effective in reducing the morbidity associated with osteoporosis.
Keywords: Hemoglobinopathies, osteoporosis, iron accumulation, vitamin D

Amagc: Osteopeni ve osteoporoz hemoglobinopatili hastalarda 6nemli bir morbidite nedenidir. Bu calismanin amaci talasemi major, talasemi
intermedya ve orak hiicreli anemi hastalarinda demir birikimi, D vitamini ve kemik mineral yogunlugu (KMY) arasindaki iliskiyi arastirmaktir.
Gereg ve Yontem: Hemoglobinopatili 102 hastadan serum ornekleri toplandi ve ferritin ve D vitamini dizeyleri ile cift enerjili X-sini
absorpsiyometrisiyle (DEXA) 6lgilen KMY arasindaki iliski arastirildi.

Bulgular: DEXA femoral T-skoruna gére normal KMY olan talasemi intermedya, talasemi major ve orak hlcreli anemi hasta orani sirasiyla
%56,25, %35 ve %39 idi. DEXA lomber T-skoruna gore normal KMY olan talasemi intermedya, talasemi major ve orak hicreli anemi hasta
orani sirasiyla %31,25, %7,5 ve %41,25 idi. Hastalarin ferritin degerleri ve DEXA skorlari karsilastirildiginda, femur T-skoru, lomber T-skoru,
femur Z-skoru ve lomber Z-skoru, ferritin degeri ylksek olanlarda istatistiksel olarak anlamli derecede disikti (p degerleri sirasiyla: 0,0005,
0,0002, <0,0001, 0,0002). Femur T-skoru, lomber T-skoru, femur Z-skoru ve lomber Z-skoru normal ve disik D vitamini seviyesine sahip
hastalarda karsilastirildiginda, ciddi eksikligi olan hastalarda istatistiksel olarak anlamli bir degisiklik gdzlendi (p degerleri sirasiyla: 0,001, 0,001,
0,0027, 0,0003).

Sonug: Hemoglobinopatili hastalar DEXA ile erken yasta taranmalidi. Uygun D vitamini replasmaninin saglanmasi ve ferritin seviyelerinin
normal arali§a getiriimesi ¢abalari osteoporoz ile iliskili morbiditeyi azaltmada etkili olabilir.

Anahtar kelimeler: Hemoglobinopatiler, osteoporoz, demir birikimi, vitamin D
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Introduction

Osteopenia and osteoporosis is an important cause of morbidity
in patients with hemoglobinopathy across all genders and
ages. Many genetic and acquired factors are inculpated for
the pathogenesis of osteoporosis in these patients. Some of
the acquired factors for osteoporosis in these patients include
thinning of cortical and trabecular bone due to bone marrow
expansion caused by increased ineffective erythropoiesis, calcium
and phosphorus metabolism disorders, hypogonadotropic
hypogonadism, growth hormone and IGF-1 deficiency, delayed
puberty, increased osteoclast activity and decreased osteoblast
activity, toxic effect of desferrioxamine chelation treatment
and physical inactivity (1-4). In recent years, developments in
transfusion management and chelation treatment improved the
skeletal development and cosmetic bone appearance. However,
these patients are still reported to have low bone density
despite the optimal conventional treatment and reduction of
endocrinal complications (5). Vitamin D is a basic hormone for
the control of normal calcium and phosphate homeostasis, and
also an important factor required for bone development and
the continuity of bone mass (6). Elevated serum ferritin level
points to iron storage in the organs including bones especially in
patients with transfusion-dependent thalassemia major. Excessive
iron deposition in bones impairs the number and activation of
osteoid and bone mineralization, leading to osteoporosis (7). In
our region, thalassemia major, intermedia and sickle cell disease
are quite common and for these patient groups, osteoporosis
causes frequent morbidity in early ages. In this study we wanted
to investigate the association between the iron accumulation,
vitamin D and bone mineral density (BMD) in thalassemia major,
intermedia and sickle cell patients.

Materials and Methods

In this cross-sectional observational study, the approval of the
Cukurova University Faculty of Medicine of Local Ethics Committee
(decision no: 2014/27) was obtained and 102 patients with
thalassemia major, intermedia and sickle cell who admitted to
Cukurova University Hematology Outpatient Clinic from 2013 to
2015 were analyzed. Written consent form was obtained from
all patients before enrollment in the study. The patients were
divided into three groups: patients with thalassemia intermedia,
thalassemia major and sickle cell. Patients who received regular
transfusion and chelation therapy were included in the study.
The patients who did not receive osteoporosis treatment before,
did not use any medication that could affect the calcium and
vitamin D metabolism (anticonvulsants, gonadotropin releasing
hormone analogues, cyclosporine, estrogen preparations,
calcium and vitamin D-containing medications), did not have
any known renal or hepatic disease, did not have any known
metabolic bone disease, did not have any health problem except
hemoglobinopathy that might lead to secondary osteoporosis
(hyperthyroidism, use of steroid etc) were included in the
study. Therefore, 50 patients were excluded from the study

for these reasons. Fasting blood test was performed for the
eligible patients included in the study and their dual energy X-ray
absorptiometry (DEXA) measurements were performed. Ferritin
and vitamin D levels were examined in the blood sample. Serum
vitamin D levels were measured using a Chromosystem test kit
(Chromosystem, Munich, Germany) using high performance
liquid chromatography method. Ferritin was measured by
electro chemiluminescence method, by using BIO Diagnostic
Products Corporation (DPC), Los Angeles, USA test kit and
by ImmuliteONE instrument. The DEXA method was used for
the diagnosis of osteoporosis. The BMD of the patients was
measured on anterio-posterior and lateral lumbar vertebrae (L1-
L4) and left femur neck. Fractured sites or prosthetic sites were
not measured. The measurements were performed with DEXA
(Norland, XR 46, USA) at radiology department. Measurements
were completed in as short as 7-20 minutes, depending on
the region where the shots were taken, and BMD results were
expressed in g/cm?, as T- and Z-score. T- and Z-scores were used
in evaluating DEXA results. T-score is the standard deviation (SD)
of BMD according to a person’s young age group. The Z-score
is the SD of BMD according to the individual’s age group, used
in the diagnosis of secondary osteoporosis. We evaluated both
T- and Z-scores for our patient groups. The results of the BMD
were divided into 3 groups as osteoporosis, osteopenia and
normal according to T-score in line with the criteria proposed by
the World Health Organization. Patients with a vertebral and/
or femoral T-score of <2.5 were assigned to the osteoporosis
group, those with a T-score of -2.5< to =-1.0 were assigned to
the osteopenia group, and those with a T-score of >-1.0 were
assigned to the normal group. The patients’ Z-scores were also
evaluated. Those patients with a Z-score of -2 SD and below
were considered to have a lower bone mass than expected
based on their chronological age, while those with a Z-score
above -2 SD considered to have a normal bone mass according
to their chronological age.

Biochemical Analysis

The normal range was considered as 23.9-336.2 ng/mL for
ferritin. The normal range of vitamin D was taken as 30-120 ng/
mL. 20-29.9 ng/mL was considered as mild vitamin D deficiency,
10-19.9 ng/mL was considered as medium vitamin D deficiency,
and a value lower than 10 ng/mL was considered as severe
vitamin D deficiency.

Statistical Analysis

The statistical analysis of the data was performed using
Microsoft Windows compatible SPSS 21.0 package software.
The descriptive statistics were expressed as numbers and
percentage (%) for categorical variables, and as means and SD
(and as median and minimum-maximum when required) for
continuous variables. For the comparison of continuous variables
between the groups, the distribution was analyzed. One-Way
ANOVA test was performed for the parameters with a normal
distribution depending on the number of variables One-Way. For
the comparison of the categorical variables, chi-square test was
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used. The effects of ferritin and vitamin D levels on BMD were
compared using cox multi regression analysis. P value of 0.05
was considered to be statistically significant in all tests.

Results

Sixteen patients had thalassemia intermedia (15.7%), 40 had
thalassemia major (39.2%), 46 had sickle cell disease (45.1%).
Demographic and laboratory data of patients are presented in
Table 1. Patients with thalassemia intermedia were diagnosed
at a mean age of 8 years and the mean follow-up was 19 years;
patients with thalassemia major were diagnosed at a mean age
of 1 year and the mean follow-up was 24 years; patients with
sickle cell disease were diagnosed at a mean age of 6 years and
the mean follow-up was 22 years. In patients with thalassemia
intermedia and major, lomber T- and Z-scores were significantly
lower than femur T- and Z-scores (p=0.028, p=0.015, p=0.035,
p=0.03 respectively). There was no statistically difference
between lumbar and femur regions in sickle cell patients
(p=0.87, p=0.9). The classification of the patients according to
their ferritin levels is indicated in Table 2. The classification of
the patients according to their vitamin D levels is shown in Table
3. The mean vitamin D levels, in the group of very high ferritin
levels (>=1.000 ng/mL) and in the group of whose ferritin
levels <1.000 ng/mL, were 13.7 and 14.8, respectively and this
was not statistically significant (p=0.08). The ratio of patients
with thalassemia intermedia, thalassemia major and sickle cell
with normal BMD according to DEXA femoral T-score was
56.25%, 35% and 39%, respectively. The ratio of patients with
thalassemia intermedia, thalassemia major and sickle cell with
normal BMD according to DEXA lumbar T-score was 31.25%,

Table 1. Demographic and laboratory data of patients

7.5% and 41.25%, respectively. Table 4 presents the comparison
between the vitamin D levels and BMD of all patients. When
the femur- T-score, lomber T-score, femur Z-score and lomber

Z-score were compared in patients with normal and low

Table 2. Classification of the patients based on their
ferritin levels

Ferritin

Low Normal High
Thalassemia
intermedia 1(6.2%) | 2(12.5%) | 13(81.2%)
(n=16)
Thalassemia major o o o
(n=40) 0 (0%) 2 (5%) 38 (95%)
Sickle cell patients o o o
(n=46) 1(2.2%) | 18 (39.1%) | 27 (58.7%)
Low: =23.9 ng/mL, Normal: 23.9-336.2 ng/mL High: 2336.2 ng/mL

Table 3. Classification of the patients based on their

vitamin D levels

Vitamin D

Mild Medium Severe Normal

deficiency | deficiency | deficiency
Thalassemia
intermedia | 4 (25%) | 4 (25%) 4 (25%) 4 (25%)
(n=16)
Thalassemia
major 5(12.5%) | 19 (47.5%) | 12 (30%) | 4 (10%)
(n=40)
Sickle cell
patie nts 3(6.5%) |20 (43.5%) | 16 (34.8%) | 7 (15.2%)
(n=46)
Mild deficiency: 20-29.9 ng/mL, Medium deficiency: 10-19.9 ng/mL, Severe
deficiency: <10 ng/mL, Normal: 30-120 ng/mL

Thalassemia |Thalassemia Sickle cell
Parameter intermedia | major patients
mean = SD mean £ SD mean £ SD
(n=16) (n=40) (n=46)
Mean age |29+11 25+7 3110
Gender
Female 9 18 23
Male 7 22 23
e 782.08+880.39 | 1386.75+1264.94 | 921.05+£996.62
Ferritin
ng/mL ng/mL ng/mL
. . 17.87+10.09 | 15.70+11.19 15.84+10.98
Vitamin D
ng/mL ng/mL ng/mL
Femoral
T-score -0.97+1.33 -1.41+1.05 -0.88+1.98
Lumbar -1.89+1.61 -2.36+1.07 -0.80+2.31
T-score p=0.028 p=0.035 p=0.87
Femoral
Z-score -0.5+1.43 -1.39+1.05 -0.73+2.02
Lumbar -1.42+1.57 -2.31£1.08 -0.58+2.29
Z-score p=0.015 p=0.03 p=0.9
SD: Standard deviation

Table 4. Comparison between vitamin D levels and bone

mineral densitometry of all patients

DEXA DEXA DEXA DEXA
femoral lumbar |femoral |lumbar
Vitamin D | T-score T-score | Z-score Z-score
mean = mean = mean = mean =
SD SD SD SD
Severe
deficiency |-1.82£0.88 |-2.5+0.94 |-1.66+1.0 -2.23+£1.02
(n=32) p=0.001  |p=0.001 |p=0.0027 |p=0.0003
Medium
deficiency |-0.84£1.88 |-1.26%2.21|-0.73£1.92 |-1.14+2.3
(n=43) p=0.66 p=0.42 p=0.62 p=0.37
Mild
deficiency |-0.76£1.39 |-1.35+2.14 |-0.52+1.5 -1.05+£1.98
(n=12) p=0.78 p=0.44 p=0.92 p=0.53
Normal
(n=15) -0.6+1.58 -0.74+1.92 |-0.46£1.57 |-0.58+1.86
Mild deficiency: 20-29.9 ng/mL, Medium deficiency: 10-19.9 ng/mL, Severe
deficiency: <10 ng/mL Normal: 30-120 ng/mL
SD: Standard deviation, DEXA: Dual energy X-ray absorptiometry
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vitamin D levels, a statistically significant change was observed
in severe deficiency patients (p=0.001, 0.001, 0.0027, 0.0003
respectively) and this was shown in Figure 1. BMD of patients
with severe vitamin D deficiency was very low. There was no
statistically significant change in BMD when moderate and mild
vitamin D deficiency was compared with normal vitamin D levels.
Table 5 shows the comparison between the ferritin levels and
BMD. When the patients’ ferritin values and DEXA scores were
compared with high ferritin values and low and normal ferritin
values, femur T-score, lomber T-score, femur Z-score, and lomber
Z-score were significantly lower in those with high ferritin values
(p=0.0005, 0.0002, <0.0001, 0.0002 respectively). In patients
with a high level of ferritin, vitamin D levels decrease but this is
not statistically significant (p=0.436).

Discussion

Previous studies reported that decreasing vertebral and femoral
BMD are a major health problem in patients with thalassemia
and sickle cell and more than 2/3 of these patients are affected
(8,9). Nakamura et al. (10), Vupputuri et al. (11), Piringcioglu
et al. (12) and Frisk et al. (13) reported that the prevalence of
osteoporosis was 40-62% in well-managed thalassemia major;
our study is consistent with these studies and we found that
more than 65% of the patients with thalassemia major who
underwent regular transfusion and chelation treatment had
osteopenia and osteoporosis. In addition, more than half of
the patients with thalassemia intermedia were affected by
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Figure 1. Association between vitamin D deficiency and bone
mineral densitometry

osteopenia and osteoporosis. Osteopenia and osteoporosis
defined by BMD are reported to be common in patients with
sickle cell (53%-86%) (14). In our study, approximately 60% of
the patients with sickle cell had osteopenia and osteoporosis.

In studies about the patients with thalassemia major, no
significant association was found between vitamin D levels
and BMD and there is insufficient data on this issue in patients
with sickle cell (15,16). In this study, we found that vitamin D
deficiency was quite common in our 3 patient groups and severe
vitamin D deficiency and high ferritin levels were significantly
associated with low BMD. But mild and moderate vitamin
D deficiency was not significantly associated with low BMD.
We think that vitamin D plays a key role in bone metabolism
disorders in patients with hemoglobinopathy and this should be
clarified with further studies.

The lumbar vertebrae BMD values of the patients with
thalassemia were significantly lower than the femoral BMD
values, which was consistent with the literature. It was argued
that this was caused by bone marrow expansion due to the
ineffective erythropoiesis resulting in thinning of trabecular
bones such as lumbar vertebra more than the cortical bone
(17). However, there was no statistically significant difference
between femur and lumbar vertebrae BMD in patients with
sickle cell anemia. In our study, 95% of the patients had a high
ferritin level, while there was a significant association between
the ferritin levels and femoral and lumbar BMD values. Ferritin
levels, and the BMD were negatively correlated. There are
studies in the literature reporting that there is no correlation
between the serum ferritin level and BMD (18-20) while contrary
to these findings, there are other studies reporting a negative
relationship between the serum ferritin level and BMD (21-23).
Napoli et al. (24) found that there was a negative correlation
between vitamin D level, age and serum ferritin level. They
made a comparison between the patients with thalassemia with
low vitamin D levels and those with normal vitamin D levels
and showed that patients with low vitamin D levels had higher
serum ferritin and parathormon levels. Bisbocci et al. (25) found
a significant reduction in the vitamin D level in parallel to the
elevated ferritin. In our study, we found a negative correlation
between high ferritin level and vitamin D but it was not statistically
significant. In patients with sickle cell, bone loss is attributed
partly to bone marrow hyperplasia and inflammation secondary
to chronic anemia or bone marrow ischemia. However, recent

Table 5. Comparison between ferritin levels and bone mineral densitometry of all patients

Femoral Lumbar Femoral Lumbar
T-score T-score Z-score Z-score
Ferritin mean*SD | p mean = SD P mean = SD P mean*SD | p
Normal
and low
(n=24) -0.16+2.13 0.0005 |-0.32+2.77 0.0002 -0.04+2.19 <0.0001 |-0.14+2.78 0.0002
High
(n=78) -1.41+1.24 - -1.99+1.44 - -1.26+1.31 - -1.79+1.46 -
SD: Standard deviation
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studies argue that children and adults usually have undetected
severe vitamin D deficiency (26,27). Therefore, our study will
shed a guiding light in this field. Our findings show that vitamin
D deficiency is very common in this group and affect 84.8% of
the patients with sickle cell. Moreover, four studies found very
low vitamin D levels in adults with sickle cell disease and only one
of these studies was a controlled study and demonstrated that
the serum concentrations of vitamin D was significantly lower in
adult patients with sickle cell disease than in the control group
(12.6+8.7 vs 36+3.4 ng/mL) in Saudi Arabia (28). Deep vitamin
D deficiency was also demonstrated in children with sickle cell
disease. In a controlled study, Afro-American children with sickle
cell disease in the USA had higher rates of vitamin D deficiency
than the healthy Afro-American children living in the same
geographical region. Malnutrition associated with low socio-
economic status could not explain the prevalence of vitamin D
deficiency in these children. They demonstrated the evidence
that vitamin D deficiency could be a unique complication of
sickle cell disease (29). Serum concentrations of vitamin D reflect
the total vitamin D reservoir depending on exposure to sunlight
(nearly 90% of vitamin D), diet and conversion to vitamin D
from the fat storages in the liver (30). Very low concentrations
of vitamin D that is common in patients with sickle cell may be
associated with a few mechanisms: low synthesis on the skin
(given that vitamin D was found to be low in patients with sickle
cell disease compared to the healthy controls with the same
skin phenotype in some studies, this is not associated only with
dark skin pigmentation), decreased absorption in the intestines
and impaired fat tissue metabolism. Accumulation of bilirubin
on the skin due to chronic hemolysis may possibly decrease the
synthesis of vitamin D from the ultraviolet B rays of the sun.
Vitamin D deficiency in patients with sickle cell may also be
associated with the malabsorption of this fat-soluble vitamin as
also demonstrated in chronic cholestasis patients (31). In fact,
black-pigmented biliary calculi caused by increased bilirubin
expression and leading to low-grade biliary canal obstruction are
common in these patients despite cholecystectomy (32).

Recent studies have shown that vitamin D deficiency is present
in the majority of the patients with thalassemia and many
factors have been suggested to explain the low serum vitamin
D levels in this patient group. Potential reasons are; intestinal
malabsorption of vitamin D, impaired synthesis of vitamin D by
the skin because of jaundice and impaired 25 hydroxylation
of vitamin D due to decreased enzyme function because of
parenchymal iron deposition in liver (33,34).

In a study, although some patients were on treatment with oral
vitamin D and calcium supplements at the time of measurement,
only 12.4% of thalassemia major patients had normal vitamin D
levels (35).

In our study, the patients who were using vitamin D or calcium
supplements were excluded and only 10% of patients with
thalassemia major and 25% of patients with thalassemia
intermedia had normal vitamin D levels.

Study Limitations

The limitation of our study was the fact that our study was
single-centered and the number of patients was not distributed
homogenously between the groups. The other limitation was
that vitamin D and ferritin levels could not be compared with
BMD in the subgroups due to the limited number of patients.
However, contrary to many studies in the literature, the
significant association of severe vitamin D deficiency with BMD
increases the importance of our study.

Conclusion

Severe deficiency of vitamin D and high ferritin levels may be
associated with a decrease in BMD in patients with thalassemia
major, intermedia and sickle cell. These patients should be
screened through bone densitometry at an early age, and their
bone parameters should be investigated. The efforts to provide
appropriate vitamin D replacement and restore the ferritin levels
to the normal range may be effective in reducing the morbidity
associated with osteoporosis.
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Abstract

Objective: This study investigates the role of ATGT6L1 rs2241880, ATG10 rs1864183 and ATG5 rs2245214 gene polymorphisms, which are
involved in autophagosome formation, in the susceptibility to postmenopausal osteoporosis (PMO) disease.

Materials and Methods: Hundred PMO patients and 100 healthy controls without PMO were included into the study. The distribution of
the genotypes of ATGT16L1 rs2241880, ATG10 rs1864183 and ATG5 rs2245214 polymorphisms in these subjects were analyzed using the
TagMan 5 -exonuclease allelic discrimination assay.

Results: The T allele was detected more frequent among patients with osteoporosis (53%) of the ATG70 rs1864183 polymorphism. C allele
in ATGT6L1 rs2241880 polymorphism in the group of patients with osteoporosis was observed more frequent (56.5%). Besides, the G allele
of the ATG5 rs2245214 polymorphism was identified more common in PMO (34%) than in control group. However, no significant difference
were detected in genotype and allele frequencies in terms of these polymorphisms between the patient and the control groups (p>0.05).
Conclusion: In summary, the results of our study do not support the hypothesis that ATGT6L1 rs2241880, ATG10 rs1864183 and ATG5
rs2245214 polymorphisms influence the predisposition for osteoporosis in postmenopausal women.

Keywords: Autophagy, gene polymorphism, postmenopausal osteoporosis

Amag: Bu calismada otofajik mekanizmada otofagozom olusumunda yer alan ATG76L1 rs2241880, ATG10 rs1864183 ve ATG5 rs2245214
gen polimorfizmlerinin postmenopozal osteoporoz (PMO) hastaligina yatkinliktaki roll incelenmistir.

Gereg ve Yontem: Bu calismaya 50 yas ve Uzeri PMO’su olan 100 hasta ve PMO gelisimi olmayan 100 kontrol grubu alinmisti. ATG76L1
rs2241880, ATG10 rs1864183 ve ATG5 rs2245214 polimorfizmlerinin genotiplendirmesi amaciyla polimorfik dizileri cogaltmak igin diziye
6zgu primerler ve her polimorfizmin her iki alelini saptamak igin TagMan 5 "-ekzoniikleaz alelik diskriminasyon yontemi kullanilmistir.
Bulgular: ATG70 rs1864183 polimorfizminin osteoporozlu (%53) hastalarda T aleli daha sik saptanmistir. Osteoporozlu hasta grubunda
ATGI16LT rs2241880 polimorfizmindeki C aleli daha sik gérilmustir (%56,5). Ayrica, ATG5 rs2245214 polimorfizminin G aleli, PMO’da
(%34) kontrol grubuna gore daha yiiksek olarak tanimlanmistir. Ancak genotip ve alel frekanslarinda hasta ve kontrol gruplari arasindaki bu
polimorfizmler agisindan anlamli fark saptanmamistir (p>0,05).

Sonuc: Ozetle, calismamizdaki sonuclar ATGT6L17 rs2241880, ATG10 rs1864183 ve ATG5 rs2245214 polimorfizmlerinin postmenopozal
kadinlarda osteoporoza yatkinlik saglayabilecegi hipotezini desteklememektedir.

Anahtar kelimeler: Gen polimorfizmi, postmenopozal osteoporoz, otofaji
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Introduction

According to the World Health Organization, Osteoporosis is a
systemic skeletal disease that is characterized by low bone mass,
decreased bone strength, leading to increased microarchitectural
structure and quality of bone tissue together with an increase in
the risk of fractures (1). Osteoporosis is a metabolic bone disease
that causes an important public health problem in terms of the
incidence of osteoporosis fractures associated with morbidity
and mortality with the increase of the aging population in our
country as well as all over the world (2). The disease progresses
silently until a secondary disease like cardiovascular disease
or fractures resulting in mortality (3). In the FRACTURK study,
which examined the epidemiology of osteoporosis in Turkey
in recent years, the prevalence of osteoporosis in the femoral
neck was determined to be 7.5% in men over the age of 50,
while the women was 33.3% (4). Hip fractures are the ones that
have the highest economic burden and are mortal among other
osteoporotic fractures. In the Turkish population, the probability
of hip fracture in individuals aged 50 and over is 3.5% in men
and 14.6% in women for the rest of their life (5).

Osteoporosis is a multifactorial disease that is affected by genetic,
hormonal, nutritional factors and lifestyle (6,7). Peak bone
mass is reached in adult life, and both men and women begin
to lose more or less bone mass at this point depending on the
combination of internal and external factors (8,9). This process
can become worse with the presence of other chronic diseases
like immobilization (10), long-term corticosteroid therapy (11),
estrogen deficiency (12), aging (13) and diabetes, especially for
postmenopausal women.

Although estrogen deficiency in postmenopausal women is
considered to be the main reason for bone loss and osteoporosis,
studies showed that it is one of the most important factors
contributing to bone loss caused by aging and increased
oxidative stress in bone tissue (14,15).

Autophagy is a catabolic process that degradation of the cellular
content occurs lysomally, which is stored by a double membrane
vesicle called autophagosome; thus, cells maintain homeostatic
functions such as protein breakdown and organelle turnover
process. Under physiological conditions, although autophagy
is responsible for the removal of damaged or unnecessary
organelles, under pathological conditions, it helps to redistribute
the intracellular nutrients to cover the energy requirement. In
this way, it controls the energy and chemical homeostasis of
each cell and various types of tissues, including bones (16).
Recent studies have shown that autophagy plays an important
role in remodelling and differentiation of the stem cells, so that
the relation between autophagy and bone metabolic disease
pathogenesis has attracted a lot of interest (17).

In the literature, studies on the relation between autophagy-
related gene (ATG) polymorphisms and osteoporosis are very
limited. In this study, our purpose was to examine the effect
of polymorphisms in genes involved in the formation of
autophagosome in the autophagic mechanism on the risk of

developing postmenopausal osteoporosis (PMO). In this context,
the role of ATG76L1 rs2241880, ATG10 rs1864183 and ATG5
rs2245214 gene polymorphisms in the susceptibility to PMO
disease was investigated.

Materials and Methods

Subjects

A hundred postmenopausal osteoporosis patients aged 50 years
and over, and 100 control individuals without the development
of postmenopausal osteoporosis, who referred to SANKO
University, Sani Konukoglu Practice and Research Hospital, Clinic
of Physical Medicine and Rehabilitation in the last 1 year, were
included in the study. Individuals who had early menopause,
malabsorption, major gastrointestinal operation, metabolic bone
diseases, hyper and hypothyroidism, hormone replacement
therapy, and also, individuals using antiosteoporosis and active
vitamin D3 medications that could affect bone and calcium
metabolism were excluded from the study.

The risk assessment of the participants for fracture risks was
examined with the dual energy X-ray absorptiometry device (GE-
Lunar DPX) and standard protocol was used as bone mineral
density (BMD) (g/cm?) in the femur neck and lumbar spinal area
(18). SANKO University Clinical Research Ethics Committee of
approved the study protocol (decision no: 05, date: 24.07.2018).
Informed consents were obtained from all participants.

DNA Isolation and Polymorphism Genotyping

Genomic DNA was extracted from 5 peripheral blood samples
of 200 individuals according to the protocol recommended
by the manufacturer. Genotypings of ATG2B rs3759601,
ATG16L1 rs2241880, ATG10 rs1864183 and ATG5 rs2245214
polymorphisms were performed using TagMan 5 “-exonuclease
allelic discrimination assays that contain sequence-specific
forward and reverse primers to amplify the polymorphic
sequences and two probes labeled with VIC and FAM dyes
to detect both alleles of each polymorphism (19). Polymerase
chain reaction (PCR) reactions were carried out using TagMan
universal PCR Master Mix following instructions in a Step-One
Plus Realtime PCR system. In the application of this method,
Real-time PCR device in the Department of Biology of Gaziantep
University Faculty of Science was used. The autophagic gene
polymorphisms and locations that were examined are given in
Table 1.

Table 1. Autophagy polymorphisms analyzed in the
study

Base Chromosomal
SNP SNP ID change | SNP location
ATGIT6LT | rs2241880 | T>C T300A |2
ATG10 rs1864183 | CT T212M | 5
ATG5 rs2245214 | &G Intronic | 10
SNP: Single nucleotide polymorphism
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Statistical Analysis

Statistical analysis was made using IBM SPSS Statistics for
Windows, Version 23.0 (IBM Corp., Armonk, NY). Categorical
data were analyzed by Pearson chisquare test and Fisher's
exact test. The normality assumptions were controlled by the
Shapiro-Wilk test. The differences between the two groups
were evaluated with Student’s t-test for normally distributed
data, or with Mann-Whitney U test for non-normally distributed
data. Data are expressed as n (%), mean + standard deviation
(range) or median (range), as appropriate. P values <0.05 were
considered statistically significant.

Results

Demographic Characteristics and Bone Mineral
Density Status of Participants

The baseline characteristics of the study population are presented
in Table 2. As expected, the body mass index, BMD values of

Table 2. Comparison of clinical characteristics between
groups

the lumbar spine (L1-L4), femoral neck and total hip showed
significant differences between patient and control groups.

ATG10, ATG16L1 and ATG5 Genotypes and Allele
Distributions

The genotypic frequencies and the result of the association
analysis of ATG70 rs1864183, ATG16L1 rs2241880 and ATG5
rs2245214 polymorphisms in PMO and controls are summarized
in Table 3. The distribution of allelic frequencies for ATG10,
ATG16L1 and ATG5 polymorphisms are shown in Table 4.

The T allele of the ATGT0 polymorphism was more common
among patients with osteoporosis (53%) than in normal
controls (51%). C allele in ATGT6L1T rs2241880 polymorphism
in the group of patients with osteoporosis was observed more
frequent (56.5%) than in control group (55%). Besides, the
G allele of the ATG5 rs2245214 polymorphism was identified
more common in PMO (34%) than in control group (29.5%).
However, no significant difference was detected in genotype
and allele frequencies in terms of these polymorphisms between
the patient and control groups (p>0.05) (Table 4).

Moreover, among the studied groups, the effect of autophagy
gene polymorphisms on the risk of developing PMO was

postmenopausal osteoporosis

Control Patients
(n=100) (n=100) Table 3. Genotypic frequencies of autophagy genes
61.08+7.13 64.62+7.16 polymorphisms among cases and controls
n n *
Age (5076) (5078) Control Patients p
32.46 28.5
BMI (21.94346.81) | (17.7541.12)* ATG5
Habitual smoking CC 42 (42%) | 48 (48%) | 0.599
Yes 5 (8.8) 14 (14.1) CG 48 (48%) | 45(45)% | -
No 52 (91.2) 85 (85.9) GG 10 (10%) | 7 (7%) -
Total L1-L4 0.4(2.329) |-25(4705)* ATG10
Total L2-14T 0.4 (2.336) |-25(5.13.2)* cc 23(23%) | 25(25%) |0.926
Total femur T 0.2 (2.42.8) |-1.75(6.90.7)* Qr 48 (48%) |48 (48%) |-
Total neck T 0.7 (2.3-10) | -1.8(52)* T 29 (29%) | 27 (27%) | -
Presence of fractures ATG16L1
Yes 6(11.5) 37 (38.9)* T 22 (22%) | 20(20%) | 0.604
No 46 (88.5) 58 (61.1) TC 43 (43%) | 50(50%) |-
Data are presented as n (%), mean * standard deviation (range), median cC 35 (35%) 30 (30%) _
(range). *Significant p-values are represented
BMI: Body mass index Data are presented as n (%). Pearson chi-square test.

Table 4. Allele frequencies of autophagy gene polymorphisms among cases and controls and the association with

SNP Allele Patients Controls p
C 94 (47%) 98 (49%)

ATG10rs1864183 0.764
T 106 (53%) 102 (51%)
T 87 (43.5%) 90 (45%)

ATGT6LT rs2241880 0.840
C 113 (56.5%) 110 (55%)
C 132 (66%) 141 (70.5%)

ATG5 rs2245214 0.390
G 68 (34%) 59 (29.5%)

Data are presented as n (%). Pearson chi-square test
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evaluated and correlated with bone parameters. No significant
differences were found in the analysis of the different clinical
forms and the genotypic distributions of the polymorphisms
included in our study.

Discussion

Autophagy is a catabolic process that is responsible for the
fragmentation and recycling of cellular components like
unnecessary organelles and proteins. The process begins with
the formation of “autophagosome” merged with lysosomes and
hydrolase that is responsible for disrupting the content of the
target (20,21). At least 18 ATG genes (related to autophagy)
were identified in the formation of autophagosome (22). It
was shown in recent years that proteins that are involved in
bone destruction and construction of autophagy play important
roles in regulating osteoclastogenesis (23,24) but the effect
of autophagic genes in osteoporosis is not yet unexplained
completely. It has also been shown that autophagy plays critical
roles in the onset and progression of pathological conditions
that are characterized by many metabolic disorders, including
both physiological process and metabolic disease (25), cancer
(26), neurodegenerative diseases (27), aging (28) and bone-
related diseases (29).

In vitro studies demonstrated that autophagy increases oxidative
stress in osteoblast-like cells and stimulates apoptosis in these
cells with pharmacological inhibition of autophagy (30). Unlike
this, in osteoblast-like cell cultures, the induction of autophagy
reduces oxidative stress and inhibits apoptosis (31). It was
reported that estrogen inhibits osteoblast apoptosis in vitro and
induces autophagy in these cells (32).

Studies revealed that autophagy plays an important role in
osteoclast-mediated bone resorption. Gene deletions (ATG5,
ATG7, ATG4B and LC3) that encode key proteins in the
formation of autophagosome reduced bone resorption and
increased bone volume in mice after ovariectomy (in the
osteoclast brush border) (33,34). Some authors suggested that
autophagy inhibition in osteoclasts might serve as a possible
therapeutic mechanism against bone diseases, which means
an excessive increase in bone resorption. It was observed that
pharmacological and genetic inhibition of autophagy prevented
bone loss in mice caused by ovariectomy or glucocorticoid
treatment, reducing osteoclast genesis and bone resorption
(35).

Aging is among the most closely related factors with the onset
of osteoporosis with the changes in hormones and increased
oxidative stress (36). Parallel to this, the autophagic activity
level in many cells decreases during aging, more pronounced in
osteocytes and osteoclasts. This hypothesis was supported by
studies conducted on many animal models (37,38).

It was shown in previous studies that autophagy modulation
has therapeutic potential in the prevention and treatment
of bone-related diseases. However, the modulation of
autophagic activity may not be enough alone to affect the
overall remodeling process of the skeletal system. And, larger

and randomized controlled clinical studies are needed to
be conducted on humans to validate the possible relation
between autophagic dysfunction and osteoporosis and
develop potential pharmacological treatments for bone
diseases.

In the literature, there are several studies in which ATG716L7 was
investigated for the effect of polymorphism on the predisposition
to autoimmune diseases, and it was found that Crohn’s disease,
ulcerative colitis, palmoplantar pustulosis play roles in this
respect (39-41). High ATG5 levels were detected in autoimmune
demyelination and multiple sclerosis in mice model and humans
(42), ATG expression in synovial tissue, between disease activity
and severity in patients with active rheumatoid arthritis relations
were found to be significant (43).

In another study, it was reported that GC genotype has
protective effects on the development of small-cell lung cancer
in ATG5 152245214 gene polymorphism (44). In a study that
was conducted in Spain a relation was detected between
ATG10rs1864183 and laryngeal cancer, ATGT6L 1 rs241880 and
oral carcinoma development. Also, in Spain, a study examined
the effects of the same autophagic gene polymorphism in
Paget's disease, which is the most common metabolic bone
disease after osteoporosis. It was shown that carrying ATG76L1
rs2241880 and ATG5 rs2245214  polymorphisms were
associated with increased risk of developing Paget's disease, and
ATG 10 rs1864183 polymorphism was associated with increased
Paget's disease risk, and carrying T allele of ATG70 rs1864183
polymorphism was associated with reduced risk (45).

This study is the first that examined ATG76L 7 rs2241880, ATG10
rs1864183 and ATG5 rs245214 gene polymorphisms in PMO
women. No significant relations were detected between PMO
patients and control groups in terms of these polymorphisms. As
a result, the data of this study showed that the polymorphisms
might not contribute to the predisposition of PMO. A future
study is planned to be conducted in different populations and
larger sampling sizes.
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Gebeligin Tetikledigi Kalcanin Gegici Osteoporozu Tedavisinde K2

Vitamininin Etkinligi: Olgu Sunumu

The Efficacy of Vitamin K2 in the Treatment of Pregnancy-associated Transient

Osteoporosis of the Hip: A Case Report

® Ebru Yilmaz

Kocaeli Devlet Hastanesi, Fiziksel Tip ve Rehabilitasyon Klinigi, Kocaeli, Tirkiye

Kalcanin gegici osteoporozu, akut baslangigli kalca adrisi, antaljik ylriime ve eklem hareket kisitlligi ile karakterize etiyolojisi bilinmeyen, nadir
gorilen ve kendi kendini sinirlayan klinik bir durumdur. Siklikla semptomlar birkag ay (6 ila 8 ay) icerisinde kendiliginden geriler, dolayisiyla
konservatif tedavi en iyi tedavi yaklagsimidir. Cerrahi dekompresyon sadece konservatif tedaviye direncli hastalar icin uygulanir. Bu makalede,
gebeligin tetikledigi kalcanin gegici osteoporozu olan ve konservatif tedaviye K2 vitamini eklendiginde tatmin edici iyilesme gbsteren 32 yasinda
bir hasta sunulmustur. K2 vitamini, kalcada gegici osteoporozu olan ve daha 6nce tarif edilen konservatif tedavi yontemlerine yeterince yanit
vermeyen hastalarda cerrahi midahaleden 6nce bir tedavi secenedi olarak distnulebilir.

Anahtar kelimeler: Kalgcanin gecici osteoporozu, tani, tedavi, K2 vitamini

Abstract

Transient osteoporosis of hip is an uncommon, self-limiting clinical condition of unknown etiology characterized by an acute onset of hip
pain, an antalgic gait and limited ranges of motion. Frequently this is followed by spontaneous regression of the symptoms within a few
months (6 to 8 months), therefore conservative treatment is the best therapeutic strategy. Surgical decompression are performed only for
the conservative therapy resistant patients. In this report, it is presented a 32-years old female who had pregnancy-associated transient
osteoporosis and showed satisfactory improvement with conservative treatment via adding vitamin K2. Vitamin K2 may be considered as
a treatment option before surgical intervention in the patients with transient osteoporosis of the hip who did not adequately respond to

previously described conservative treatment modalities.

Keywords: Transient osteoporosis of hip, diagnosis, treatment, vitamin K2

Giris

Kalcanin gecici osteoporozu (KGO), akut baslangicl kalca
agnisi, antaljik yiriime ve eklem hareket kisithligi ile karakterize
etiyolojisi bilinmeyen, nadir gérilen ve kendi kendini sinirlayan
klinik bir durumdur. Genellikle, 4. veya 5. dekattaki erkeklerde
(olgularin Ggte ikisi) ve gebeligin 3. trimesterindeki (ortalama
gorilen gebelik haftasi 32 hafta) veya erken dogum sonrasi
dénemdeki kadinlarda (olgularin lgte biri) gériliir. ilgili ekleme
sinirl femur basi ve boynunun radyografik osteopenisi ile
kemik veya eklem patolojisinin taninabilir baska bir nedeninin
olmamasiyla iliskilidir (1,2). Siklikla semptomlar birkac ay (6 ila 8
ay) icerisinde kendiliginden geriler, dolayisiyla konservatif tedavi
en iyi tedavi yaklasimidir (3). Bu makalede, daha 6nce tarif
edilen konservatif tedavi yontemlerine orta derecede yanit veren
ve mevcut tedavilere K2 vitamini eklendiginde semptomlari

tamamen iyilesen, gebeligin tetikledigi KGO olan bir olgu
sunulmustur.

Olgu Sunumu

Bir hafta énce sezaryen dogum ile dogum yapan 32 yasinda bir
kadin hasta, siddetli ¢ift tarafli kalca agrisi ve yirime gucligu
sikayeti ile poliklinige bagvurdu. Hastanin, ikinci gebeliginin
24. haftasinda sol tarafta baslayan, bir hafta sonra sag tarafta
da ortaya ¢ikan kalca agrisinin giderek arttigi ve gebeligin 28.
haftasinda ylrlyemez hale geldigi ogrenildi. Bu sikayet ilk
hamileligi sirasinda ortaya clkmamisti. Hastanin takip edildigi kadin
hastaliklar boliminde gebeliginin 32. haftasinda cekilen bilateral
kalca manyetik rezonans (MR) incelemesinde, bilateral femur basi
ve boynunun yaygin kemik iligi 6demi tespit edilmisti (Sekil 1).
Hastaya KGO tanisi konulup siddetli agri ve hareket kabiliyetinde
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Sekil 1. Olguya ait tedavi éncesi MR gériintlilemede bilateral femur
basi ve boynunda diffiiz kemik iligi 6demi
MR: Manyetik rezonans

azalma nedeniyle 33. gebelik haftasinda sezaryen dogum
yaplimisti. Hasta buradan ortopedi bdlimine yonlendirilmis
ve hastaya sadece istirahat Onerilmisti. Hasta poliklinige
basvurdugunda bilateral kalca hareketleri belirgin olarak agriliyd
ve fizik muayenede her yoéne kisithydi. Diz bacak kaldirma ve
Laseque testleri negatif, FABER (kalcanin fleksiyon-abduksiyon-dis
rotasyonu) ve FADIR (kalcanin fleksiyon-adduksiyon-i¢ rotasyonu)
testleri pozitifti. Norolojik muayenesinde 6zellik yoktu. Hastanin
ambllasyonu cok kisitlanmisti ve kisi destedi ile ayakta durabiliyor
ve yurlUyebiliyordu. Hastanin agrisi yiklenme ve yilrimekle
artarken dinlenmekle azaliyordu. Travma, enfeksiyon, kronik
hastalik, sigara ve alkol kullanim 6yklsu yoktu. Viztel Analog
skala (VAS) 0 (agri yok) ile 10 (siddetli agr) arasinda degisen bir
aralikta hastanin agri seviyesini 6lcmek icin kullanilan bir anket
formudur. Hastanin agn degerlendirmesi icin kullanilan VAS
skoru 10/10 idi. Laboratuvar testleri; tam kan sayimi, eritrosit
sedimantasyon hizi, romatoid faktor, C-reaktif protein, Brucella
Aglutinasyon testi, tiroid, bdbrek ve karaciger fonksiyon testleri,
serum kalsiyum, fosfor, magnezyum, alkalen fosfataz, 25(OH)
vitamin D3 ve paratiroid hormonu (PTH) normal sinirlardaydi.
Ayrica, kemik formasyon-rezorpsiyon markerleri [karboksile
osteokalsin (OK), serum tartata dayanikli asit fosfataz-5b ve
idrar tip | kollajen N-terminal telopeptid] normal sinirlardayd.
Kemik mineral dansitometrisinde (BMD) femur boyun T-skoru
-2,7 ve ortalama L1-L4 T-skoru -2, 1 idi. Hastaya kombine medikal
(haftada bir kez 70 mg/alendronat, kalsiyjum 600 mg/gln,
vitamin D3 880 IU/glin, sadece iki hafta boyunca asemetazin 90
mg/glin) ve fizik tedavi (hotpack, transkutandz elektriksel sinir
stimulasyonu, ultrason, adrili dénemde eklem hareket acikligi
egzersizleri/3 hafta ve sonrasinda daha az agrili dénemde
abduktor glclendirme egzersizleri (lateral bacak kaldirma: yan
yatarak bacagin yukari kaldirilip indirilmesi ve yapabiliyorsa
pelvik lift egzersizi: ayaktayken bir eliyle sandalyeye tutunarak
bacagin yana dogdru acilip tekrar kapatilmasi/3 hafta) baslanildi.
Bunlara ek olarak, istirahat ve klinik dizelme olana kadar
zorunlu mobilizasyon durumlarinda destek amacli kullanilmak
lizere bilateral koltuk degnedi ile yirlmesi dnerildi. Ayrica agrisi

gegene kadar koltuk degnegi kullanmasi tavsiye edildi. Bir aylik
takipte hastanin VAS skoru 5/10 idi ve hastanin sikayetleri orta
derecede azalmisti, ancak hasta sadece 15 dakika siresince
ayakta durabiliyordu. Bu durumun glnlik yasam aktivitelerini
olumsuz yénde etkiledigini belirtti. Bu nedenle hastanin medikal
tedavisine K2 vitamini (menaquinone-7, U¢ ay boyunca 100
ug/giin) ilave edildi. iki aylik takipte hastanin VAS skoru 1/10
idi ve hastanin kalca agrisi belirgin sekilde azalmisti ve sadece
uzun yurtyUslerde ortaya ¢iktigini sdyledi. Tedavi baslangicindan
3 ay sonra ¢ekilen MR gorintilemesinde belirgin derecede
iyilesme tespit edildi (Sekil 2). Uclincii ve 4. aylik takiplerde hasta
tamamen dizeldi ve normal yurlyls paterni elde edildi. Alti
aylik takipte BMD belirgin bir sekilde dizelmisti (femur boyun
T-skoru -1 ve ortalama L1-L4 Tsskoru -1,1 idi). Bir yillik takipte
hastada herhangi bir sikayet olmadi. Hastadan s6zli ve yazil
onam alinmistir.

Tartisma

KGO, akut baslangicli eklem agdrisi ve takibinde lokal osteopeni
ve spontan iyilesme ile karakterize nadir gorilen ve kendini
sinirlayan bir sendromdur. Literatiirde, gegici demineralizasyon,
gezici osteoliz, kalcanin refleks sempatik distrofisi ve gegici kemik
iligi 6demi gibi diger es anlamlari bildirilmistir (1). Genellikle tek
tarafli semptomlarin akut baslangici ile ortaya cikarken, birkag
olguda bilateral ya da ikinci gebelikte rekirrens olabilir. Ayrica
primigravidalarda da yaygin olarak gérilme egilimindedir (4).
Kalca en sik etkilenen eklem olmasina ragmen gegici osteoporoz
diz, ayak, ayak bilegi ve daha az siklikla omuz, bel, dirsek, el
bilegi ve eli de etkileyebilir (5).

Radyografik ve laboratuvar bulgular siklikla belirgin degildir,
ancak MR gorintilemesi kemik iligi 6deminin varligini gésterir
(6). Ayrica, MR gorintlleme hastaligin ilerlemesini izlemek ve

Sekil 2. Olguya ait tedaviden 3 ay sonraki MR gdrintilemede
bilateral femur basi ve boynunda diffiiz kemik iligi deminde belirgin
azalma

MR: Manyetik rezonans
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diger hastaliklari ayirt etmek icin de kullaniimaktadir. KGO ayirici
tanilari arasinda avaskiler nekroz (AVN), enflamatuvar eklem
hastaliklari, femur boyun kindi, refleks sempatik distrofi (RSD),
osteomiyelit, septik artrit, pigmentli villonoduler sinovit, sinovyal
kondromatozis ve maligniteler vardir. Erken evrede, KGO ve AVN
arasinda ayirici tani zor olabilir, ancak KGO'da diffliz bir zonda
gecici bir iskemi ile, daha kisitl bir bélgede daha siddetli ve uzun
sureli iskemiye sahip AVN'den ayrimi yapilabilir (7).

KGO'nun etiyolojisi ve patogenezi belirsizdir. Baslatici bir olay
(travma, enfeksiyon, enflamasyon, dejeneratif slreg, iskemik
yaralanma, neoplazi, cerrahi, ilaclar, metabolik ve ndrolojik
bozukluklar gibi) streci tetikler ve kemik déntsimiinde artisa,
vendz hipertansiyona ve/veya mikrofraktlrlere neden olur.
Gebelik, bilinen bir risk faktéridir (ornegin; laktasyonla PTH
ile iliskili peptit salgisinin artmasi, fetal kemige ve anne sitine
kalsiyum beslemesinin artmasi, dogumdan sonra Gstrojenin
azalmasl, hamilelikten &énce mevcut osteopeni). Steroid
alimi, sigara, alkolizm, hemoglobinopatiler, hipotiroidizm,
hipofosfatazi, osteogenezis imperfekta, fiziksel hareketsizlik,
duislk testosteron, yetersiz kalsiyum ve distk D vitamini (25-
OH kolekalsiferol) gibi diger risk faktorleri de kabul edilmistir (8).
Genetik yatkinlik, obturator sinirin sikismasi, travmatik olmayan
refleks sempatik distrofi, kemik meddiller hipertansiyonu ve kiiclik
damar iskemisi, viral enfeksiyon ve metabolik, kimyasal veya
hormonal faktorler de dahil olmak UGzere cesitli lokal ve sistemik
teorilerin bu duruma katkida bulundugu éne strllimustir (3).
Kisaca, gegici iskemik bir olaydan kaynaklanan KGO, gecici ve geri
dontstmli kemik yaralanmasindan (spontan rezolisyon) genis
avaskuler kemik olimdne kadar degisen bir klinik spektrumda
bulunabilir (9).

Siklikla semptomlar birkag ay (6 ila 8 ay) icerisinde kendiliginden
geriler, dolayisiyla konservatif tedavi (6rnegin; analjezikler non-
steroid anti-enflamatuvar ilaclar (NSAIi), kortikosteroidler,
kalsitonin, bifosfanatlar, iloprost, uzun sureli istirahat, kisith agirlik
tasima, eklem hareket aciklidi ve kalca abduktdr glclendirme
egzersizleri) en iyi tedavi yaklasimidir. Cerrahi dekompresyon
sadece konservatif tedaviye direngli hastalar icin uygulanir
(10,11).

Tedavide amag, agrinin hemen giderilmesi, etkilenen eklemin
fonksiyonel iyilesmesinin  hizlandirlmasi,  mikrofraktdrlerin
azaltlmasi  ve patolojik stres kiriklarinin  énlenmesidir.
Agnyl gidermede basit analjezikler, NSAii'ler ve tramadol
kullaniimaktadir.  Kortikosteroidler — hastaligin ~ slresini  ve
ilerlemesini  degistirmez  (12). Kalsitonin ve bifosfonatlarin
faydali etkileri oldugu bildirilmistir. Agrinin hizla giderilmesi ve
kemik iligi 6deminin azaltiimasi icin bifosfonatlar (alendronat,
zoledronat, ibandronat, pamidronat, klodronat ve neridronat
gibi) 6nerilmektedir (13). Antiresorptif ajanlarin KGO icindeki
etki mekanizmasi bilinmemektedir, ancak bu ajanlar, drnegdin
aktif T hicreleri tarafindan pro-enflamatuvar sitokin Gretiminin
azaltlmasi gibi anti-enflamatuvar &zellikleri sayesinde etkili
olabilirler. Alternatif olarak, osteoblast apopitozunu dnleyerek ve
boylece kemik olusumunu tesvik ederek etki edebilirler (3,14,15).
Bir in vitro calismada, alendronatin kemik kaybini ve mekanik

hiperaljeziyi 6nledigi (16), bu nedenle hastalarin tedavisinde
alendronatin tercih edilebilecedi  6nerilmisti.  Ote yandan,
BMD'de bifosfonatlarla iyilesme tedavinin ilk yilinda saglanmis
olmasina ragmen, uzun vadede BMD artisi plato géstermektedir
(17). Bu nedenle bu makalede, bifosfonat tedavisi ile yeterli bir
yanit alinamadigi icin hastanin tedavisine K2 vitamini eklenmistir.
insan  miidahale calismalarinda K2 kemik
metabolizmasini degistirebilecedi gosterilmistir. Osteoblastlarin
Urettigi OK, kalsiyjumun kan dolasimindan alinmasina ve
kemik matriksine baglanmasina yardimc olur, kemigin
mineral bilesenine baglanma kabiliyeti sayesinde kemik
mineralizasyonunu etkiler, bu da iskeleti daha gucli ve kirllmaya
daha dayanikli hale getirir. Yeni yapilan OK etkin degildir ve
tamamen aktif hale gelmesi ve kalsiyumu baglamasi icin K2
vitaminine ihtiya¢ duyar. OK'nin molekulinde glutamik kalintilari
vardir ve bunlar K2 vitaminine bagli bir karboksilazin aracilik ettigi
translasyon sonrasi modifikasyon ile y-karboksiglutamik aside
donustaralr (18). Cift kér, randomize kontrolli bir calismada,
kemik saghginin artmasina neden olan OK-y-karboksilasyonu
artirmak icin guinlik =100 pg glnlik K2 vitamini aliminin yeterli
olacagi onerilmistir (19), bu nedenle hastanin tedavisinde
gunldk 100 pg K2 vitamin dozu kullanildi ve bu doz hastanin
sikayetlerini iyilestirmek icin yeterli olmustur. Ayrica, daha 6nceki
bir olgu sunumunda, K2 vitamini multiple vertebra fraktirl
olan gebeligin tetikledigi KGO tedavisinde kullaniimis ve K2
vitamininin BMD'yi artirmada ve de novo frakturleri dnlemede
etkili olabilecedi belirtilmistir (20). Diger bir olgu sunumunda,
D3 ve K2 vitaminlerinin kombinasyon tedavisinin, gebelik ve
laktasyonla iliskili osteoporoz hastalarinda BMD’de iyilesme
sagladigi bulunmustur (21). Bu makalenin sonucuna gore
(sadece patolojik stres kirngi olan hastalarin tedavisinde degil),
daha Once tarif edilen konservatif tedavi yontemlerine tam
olarak yanit vermeyen KGO'lu hastalarda K2 vitamini cerrahi
girisimden 6nce bir tedavi secenedi olarak distnulebilir.

Sonug olarak, KGO ile K2 vitamini arasindaki korelasyonu
destekleyecek yeterli kanit bulunmamasina ragmen, K2 vitamini
ile osteoporoz ve patolojik fraktir arasindaki iliskiye dayanarak,
iyilesme suresini kisaltmak ve gereksiz cerrahi girisimleri azaltmak
icin K2 vitamini potansiyel bir terapdtik secenek olarak goz
6niinde bulundurulabilir.
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Paget’s Disease Diagnosed on Cranial and Sacroiliac Involvement in
Contrast to Normal Alkaline Phosphatase Levels

Kraniyal ve Sakroiliak Tutulum ile Tani Konulan Alkalen Fosfatazin Normal Oldugu Paget
Hastaligi

© Gonca Saglam

Erzurum Regional Training and Research Hospital, Clinic of Physical Therapy and Rehabilitation, Erzurum, Turkey

Abstract

Paget's disease of bone is characterized by a chronic focal bone remodelling disorder, which is usually detected incidentally during routine
imagining examinations. Although the measurement of total serum alkaline phosphatase usually provides a general indication of bone
turnover in Paget's disease, about 10-15% of patients present with alkaline phosphatase levels within the normal range. The treatment of
symptomatic forms relies on bisphosphonates that are efficient in reducing the bone turnover. Here, | present the case of an 80-year-old man
suffering from chronic low back pain, and diagnosed as Paget’s disease, with normal serum alkaline phosphatase and bone-specific alkaline
phosphatase levels.

Keywords: Paget's disease, alkaline phosphatase, bone scintigraphy
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Kemigin Paget hastaligi, genellikle radyolojik incelemelerde tesadifen tespit edilen kronik fokal kemik yapilanma bozuklugu ile karakterizedir.
Her ne kadar serum total alkalen fosfataz Paget hastaliginda genel bir kemik donglsi belirteci olsa da, hastalarin yaklasik %10-15'inde
referans araliginda bulunur. Semptomatik formlarin tedavisi, kemik déngistindeki yikselmeleri azaltmakta etkili olan bifosfonatlar ile saglanir.
Burada kronik bel agrisi olan ve normal serum alkalen fosfataz ve kemik spesifik alkalen fosfataz dizeyleri ile Paget hastaligi tanisi alan 80
yasinda bir olgu sunulmaktadir.

Anahtar kelimeler: Paget hastalig, alkalen fosfataz, kemik sintigrafisi

Introduction

Paget's disease of bone (PDB) is a nonmalignant, chronic and
focal skeletal disorder that mainly presents in elderly population
and is the second most common metabolic bone disease after
osteoporosis affecting individuals. Although the etiology of
Paget's disease is enigmatic, the role of viruses (paramyxovirus
and measles) and genetics remain debated in the literature. It is
more common in European ancestry and man is affected more
as compared to woman (1-3).

Paget's disease begins with an increase in osteoclastic bone
resorption, followed by an increase in osteoblastic activity and
consequently lamellar bone formation in the mosaic structure.
Normal bone structure is replaced by disorganized, hypertrophic
and weak bone nature that is more fibrous and less dense with
irregular trabecular pattern. It usually effects the bones focal
(monostotic), but diffuse involvement (polyostotic) can also be

seen depending on the number of bone involved. There may be
involvement of almost every bone but there is a predilection for
some skeletal sites (pelvis, spine, sacrum, skull, femur and tibia)
(4.5).

Case Report

An 80-year-old male patient complained of a low back pain
for the last 4 years and 8 weight loss in the last 3 months.
His pain did not change with the movement and continued
at night. No fever was detected while sweating accompanied
by night pain. He had hypertension for 20 years and memory
loss for a year. There was no history of diabetes, tuberculosis,
malignancy, inflamatory arthritis or any other significant
diseases. He also stated that he had taken calcium and vitamin
D for a few months. On physical examination, the patient had
kyphosis of the back, movements in the spine were limited
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and painful. Direct compression of the sacroiliac joint on the
left was positive while other joint evaluations were normal.
Some of her blood tests were: serum alkaline phosphatase
(ALP): 78 (40-150) ) U/L, 25-hydroxy-vitamin D3: 156.5 (10-
60) pg/L, bone-specific ALP: 21.0 (3.10- 22.40) pg/L, urinary
deoxypyridinoline: 8.05 nM/mM creatinine ratio and brucella
agglutination test was negative. Other laboratory evaluations,
parathyroid and thyroid hormone levels, calcium and tumor
marker levels were normal but blood urea and creatinine levels
were slightly elevated.

Cranial X-rays showed diffuse sclerosis and calvarial thickening
while pelvic radiography revealed sclerosis of the left sacroiliac
joint (Figure 1). No pathology was observed on chest X-ray.
Magnetic resonance imaging showed sacroiliac involvement as
signal changes resembling degeneration on the iliac side. The
patient’s bone scintigraphy was performed by administering
20 milliCurie of Technetium 99m-methylene diphosphonate
intravenously and demonstrated involvement in the left
hemipelvic region and left area of the cranium. Screening for
possible malignancy with positron emission tomography and
abdominal tomography did not revealed any primaly tumor.
Although serum ALP and bone-specific ALP levels were normal,
imaging studies of the patient were mainly compatible with
PDB. Since urea and creatinine levels were slightly elevated, the
patient’s treatment started with hydration and renal functions
improved during follow-up. The patient underwent zoledronic
acid 5 mg/100 mlL/year single dose infusion therapy with
creatine clearance of 32. The patient’s complaints regressed and
he was discharged with recommendations. The pagetic lesions
achieved marked improvement after 6 months and outpatient
follow-up was uneventful for a year. Written informed consent
was obtained from the patient for publication of this case report.

Discussion

Paget's disease of the bone is seen in 3-3.7% of patients
over 40 years of age, which can cause complications such

as chronic bone pain, skeletal deformities, heart failure and
cranial nerve compressions, so early diagnosis is prominent.
While the majority of patients are asymptomatic, the most
common symptom is bone pain in Paget's disease which is
typically worse at rest (6). Depending on the involvement,
patients mostly complain of low back and hip pain. Sacroiliac
joint involvement can be seen rarely in PDB and differantial
diagnosis of spondyloarthritis should be considered in these
cases (7). Possible complications include hearing loss, basilar
invagination of skull, obstructive hydrocephalus, spinal canal
stenosis and paraplegia. The presenting complaint was spinal
pain in our patient. Pathological fractures, neurological or
auditory problems were not detected.

ALP is an enzyme which is synthesized by osteoblasts and made
mostly in liver and bone. It is associated with mineralization of
bone and represents an effective biochemical marker of bone
formation. Compared with various bone derivied diseses, the
highest serum ALP level is observed in Paget's disease. which
is caused by osteoblasts action following bone destruction by
the uncontrolled activity of osteoclasts (8). It is also a sensitive
screening marker for PDB and is helpful in monitoring the
treatment response. Although blood test for ALP is usually
elevated in people with PDB which is very important for
diagnosis, ALP can be detected in normal levels in 10-15%
of patients as in our case (9). In case of normal serum ALP
levels, bone-specific ALP levels are elevated in 60% and urinary
pyridinoline is increased in 40% of the patients in PDB (10).
The fact that other markers of bone formation and destruction
are within normal limits can be explained by disease of limited
extend in two regions and the previous use of bisphosphonate
in our patient (11).

In our case, sacroiliac joint sclerosis and cortical thickening of
the skull which were observed on radiographs were important
in diagnosis. Our patient did not meet the clinic or radiographic
criteria of spondyloarthritis or other disease that may lead to
sacroiliitis.

Figure 1. X-rays of cranium and pelvis
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PDB and bone metastases share many common features in
terms of pathophysiological changes in bone. Prostate, breast,
stomach, bladder and lung cancers may develop osteosclerotic
involvement similar to those of PDB. In addition, osteosarcoma,
multiple myeloma and lymphoma of primary bone cancers may
have osteosclerotic appearance (12).

Therefore, malignancy should be ruled out in the elderly
patients with sclerotic lesions. In our patient, tumor markers and
imaging methods were screened and no signs of malignancy
were detected. Bone scintigraphy is recommended to all
patients for differential diagnosis. It showed diffuse increased
uptake of isotope by parietal bone of skull and left sacroiliac
joint suggestive of PDB in our patient. While bone scintigraphy
is widely considered to be the most sensitive method for
determining the extend of skeleteal damage and evaluating the
scope, X-rays should be taken in all symptomatic areas and it
should be kept in mind that osteosarcomatous transformation
may ocur which constitutes the most dreaded complication of
the disease (13).

Before treatment, the presence of Paget's symptoms and
secondary complications should be evaluated. The most
common indication for treatment is symptomatic disease that
can be featured with bone pain, radiculopathy or arthropathy
due to PDB, or other complications. The purpose of medications
are supressing the accelerated bone turnover and improving
bone pain. The mainstay of medical management involves the
use of bisphosphonates since decades which are given after
vitamin D replacement (14,15). Oral alendronate or risedronate,
intravenous pamidronate or zoledronic acid may be given as they
inhibit exaggerated bone turnover and reduces bone loss (13).
The recommended treatment by the guideline published by the
Endocrine Society is a single dose of intravenous infusion of 5 mg
zoledronic acid (16). In literature, zoledronic acid is found to be
the most potent agent in decreasing ALP blood level, improving
quality of life and preventing relapse. The response to zoledronic
acid is also more rapid when compared to oral bisphosphonates
and the response is sustained for years (17,18).

Calcitonin also reduces bone resorption by inhibiting osteoclastic
activity and provides timely pain relief. It was used for the
treatment of PDB previously but is not used anymore due to
the relapses and resistances after treatment. Denosumab have
also been reported to improve bone pain and decrease total
ALP levels but is not licensed for PDB yet. Some studies revealed
that denosumab rapidly decrease ALP levels compared to
bisphosphonates (19,20).

In addition to bisphosphonate therapy, analgesics can be added
for pain management. Non-steroidal anti-inflammatory drugs
and anti-neuropathic agents can be useful for pain control.
In cases with skeletal deformities, cranial nerve involvement
or severe osteoarthritis, surgical intervention is required that
includes osteotomy for progressive deformity, fixation of
impending fracture, joint arthroplasty and spinal decompression
(21).

In this case report, | aimed to emphasize the importance of
scintigraphy in early diagnosis of Paget's disease and to indicate
that Paget’s disease should not be excluded in patients with
normal ALP levels in chronic skeletal pain.
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Abstract

Sacral stress fractures (SSF) are one of the rare causes of lumbar and hip pain during pregnancy. The purpose of this report is to present a
case of SSF diagnosed in the second trimester of pregnancy along with its diagnosis and treatment as wells as the type of birth. A 27-year-
old primigravid patient presented with lumbar and hip pain at 25 weeks of gestation. Magnetic resonance imaging revealed SSFE The patient
was followed up with conservative treatment. She gave birth by caesarean section at 38 weeks of gestation. Bone mineral density analysis
revealed pregnancy-related osteoporosis in the postpartum period. Two months later, the patient’s symptoms were completely resolved. SSF
should be considered in the differential diagnosis of lumbar and hip pain during pregnancy, and it should be kept in mind that these fractures
may also occur in the prepartum period. Pregnancy-related osteoporosis is a risk factor for SSE Caesarean section can be recommended as
the type of birth in the women with SSF while considering the possible displacement risk for the fracture.

Keywords: Sacral stress fracture, pregnancy-related osteoporosis, lumbar, hip, pain
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Sakral stres kiriklari (SSF), hamilelikte bel ve kalca agrisinin nadir sebeplerinden biridir. Bu raporun amaci, gebeligin ikinci trimesterinde tani
konan bir SSF olgusuna tani, tedavi ve dogum sekli sunmaktir. Yirmi yedi yasinda primigravid hasta, 25 haftalik gebelikte bel ve kalca adrisi
sikayeti ile bagvurdu. SSE manyetik rezonans gorintileme kullanilarak tani konuldu. Hasta konservatif tedavi ile takip edildi. Otuz sekizinci
haftada sezaryen ile dogum yaptirildi. Kemik mineral yogunlugu analizi dogum sonrasi ddnemde gebelige bagli osteoporozu ortaya cikardi. ki
ay sonra, hastanin semptomlari tamamen duzeldi. Gebelikte bel ve kalca agrisinin ayirici tanisinda SSF distinilmeli ve bu kiriklarin da dogum
Oncesi dénemde ortaya cikabilecedi akilda tutulmalidir. Gebelikle iliskili osteoporoz, SSF icin bir risk faktériiddr. Sezaryen, bu kadinlarda, kirlma
icin olasi yer degistirme riskini goz online alarak, dogum tipi olarak Gnerilebilir.

Anahtar kelimeler: Sakral stres kirngi, gebelikle iliskili osteoporoz, bel, kalca, agri

Introduction

There are two types of stress fractures, which are insufficiency
and fatigue fractures. Insufficiency fractures occur when
normal stress is applied to the weakened bone, whereas fatigue
fractures occur when excessive stress is applied to normal bone
(1-5). These fractures, more common in the elderly, patients
with weakened bones (neoplasic, metabolic, etc), and athletes
(runners), are increasingly reported in recent years during the
peripartum period (6,7). Peripartum sacral stress fractures (SSF)
are reported in literature as fatigue and insufficiency fractures
(1-5). Pregnancy-related SSF is frequently reported during the

postpartum period; however, to the best of our knowledge, only
three cases are reported during the prepartum period (1,4,8).
SSF diagnosis can be delayed due to its rarity and unknown
etiology and is included in the differential diagnosis of lumbar
and hip pain in pregnant women. It is diagnosed via a vertical
fracture line in the sacrum and edema in the surrounding
bone as revealed by magnetic resonance imaging (MRI) (4,9).
Difficulties may be experienced in prepartum SSF treatment due
to pregnancy; the question of which type of birth should be
performed in these patients remains controversial (1,4). Herein,
we present a case of prepartum SSF and discuss these patients
with their treatment and type of birth.
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Case Report

A 27-year-old primigravid patient presented to our clinic with
complaints of lumbar pain, left hip pain and antalgic gait at 25
weeks of gestation. The patient stated that she felt mild hip pain
for 2 days that spontaneously occurred and then had difficulty
walking due to a sudden aggravating pain. There was no known
comorbidity, who did not smoke, drink alcohol, or use drugs.
Obstetrics examination and abdominal ultrasonography revealed
no pregnancy-related problems. In physical examination,
the patient with antalgic gait had marked tenderness in the
palpation of the left sacrum region. Left hip movements were
free in all directions but painful. The Gaenslen and Patrick
tests were positive. Neurological examination were normal.
Radiography could not be performed due to pregnancy, and
pelvic MRI showed nondisplaced oblique and vertically fractured
line in the left sacral region and edema in the surrounding
bone (Figure 1a). Laboratory tests performed to investigate the
etiology of the fracture revealed that parathormone, 25-OH
vitamin D, calcium, phosphorus, and alkaline phosphatase levels
were normal. The patient was conservatively treated with SSF
diagnosis. Rest, sacroiliac pregnancy belt, and paracetamol [1-2
gram (g) daily] as analgesic were recommended. Additionally,
oral vitamin D (880 international units daily) and calcium (1 g
daily) supplementation was given. Patient follow-up at 38 weeks
of gestation showed that the pain was almost completed relieved
and that the patient was able to walk with ease. Considering
the risks that normal vaginal delivery (NVD) may enlarge and
displace the sacral fracture, the fetus was delivered by cesarean
section. The patient delivered a healthy girl weighing 3.340
g, and pelvic MRI taken on the 10th postpartum day revealed
that the fracture line in the left sacral area had become less
clear and bone marrow edema had diminished (Figure 1b).

Bone mineral density (BMD) of the patient was measured using
dual-energy X-ray absorptiometry at postpartum month 1, and
osteoporosis diagnosed was made (Table 1) (10). The patient
had no other risk factors for osteoporosis other than pregnancy
and was diagnosed with pregnancy-related osteoporosis (PrO).
Her treatment was continued with vitamin D and calcium
replacement. The patient continued to breastfeed. Postpartum
month 2 follow-up revealed that the patient’s complaints and
examination findings had completely resolved. Written informed
consent was obtained from the patient for this article.

Discussion

Definition and Epidemiology

First reported by Lourie in 1982, SSF are insufficiency and fatigue
fractures of unknown etiology (6). Although the exact incidence
of these fractures is unknown because they can be overlooked
during diagnosis, their incidence is reported to be between 1%
and 1.8% in the patient population at risk (11,12). Lumbar and
hip pain is common during the peripartum period; however, SSF

Table 1. Results of dual-energy X-ray absorptiometry

BMD>2 *Z-score | T-score
Skeletal region (g/cm2) | (SDb) (SDb)
Spine (L1-4) 0.914 1.4 1.8
Femur total 0.695 2.2 -2.5
Femur neck 0.756 -1.5 -1.7

aBMD: Bone mineral density, ®SD: Standard deviation, *Z-score: Recommended
in premenopausal women (The International Society for Clinical Densitometry
recommends the use of BMD Z-scores in premenopausal women, where a
Z-score of lower than -2.0 should be interpreted as “below the expected range
forage”) (10)

Figure 1. (a) In the prepartum period, magnetic resonance imaging (MRI) of the pelvis demonstrated bone fracture in the left sacral ala. On T2
coronal sequence the fracture line was seen as an oblique and vertically, high signal line surrounded by an area of edema. (b) In the postpartum
period, coronal short-tau inversion-recovery sequences of sacroiliac MRI; it was seen that the fracture line in the left sacral area had become less

clear and bone marrow edema had diminished
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diagnosis is overlooked during pregnancy due to the relief of
pain after birth and imaging methods being rarely used during
prepartum period; therefore, the actual incidence is thought to
be higher than what is reported (6,13). Although cases during
pregnancy are reported especially during postpartum period,
our case of sacral insufficiency fracture is one of the few cases
reported during prepartum period (1,4,8).

Clinical Features

Patients are usually admitted with spontaneous lumbar and
hip pain. Gaenslen and Patrick tests can be positive during
examination. Pain and tenderness can be localized by palpation,
especially on the sacrum. Antalgic gait and functional limitation
may occur. However, none of the examination findings are
specific (1,4,14).

Risk Factors

Patients with conditions that impair bone quality, like
osteoporosis, neoplasm (multiple myeloma), bone diseases
(osteomalacia, Paget's disease), and hyperparathyroidism, in
addition to elderly people and athletes are at risk for stress
fractures (6,7,15).

SSF risk factors during pregnancy include forced or rapid vaginal
delivery, excess weight gain during pregnancy, hyperlordosis,
pelvic ligament relaxation, vitamin D deficiency, decreased
maternal calcium intake, heparin use, and PrO (3,9,14-17). The
only risk factor in our patient was PrO.

Diagnosis

SSF diagnosis can be confirmed by radiological imaging. Plain
radiography and computed tomography (CT) are not preferred in
pregnant women due to radiation effects. Plain radiographs and
CT have low sensitivity in SSF diagnosis between 20%-30% and
60%-75%, respectively (11). Therefore, MRI is the first choice
for diagnosis. MRI can detect SSF with approximately 100%
sensitivity (11,12). MRI can be safely used during peripartum
period, and SSF has the appearance of a vertical or oblique
fracture line in the sacrum and edema in the surrounding bone,
as described in our case and in other reported cases (1,4).

Treatment and Prognosis

Treatment options for SSF are limited due to pregnancy. Treatment
is conservative, and pain control is the first priority (4,14). Rest,
activity modification and analgesics are generally recommended
(4). Oral paracetamol is the most common analgesic that can be
safely used in all pregnancy trimesters. Intravenous paracetamol
and morphine may be rarely administered in some cases (1).
Bed rest is recommended during the early period until adequate
pain control is achieved. In patients with decreasing pain, early
mobilization (partial loading, gradual ambulation with walking
aids) may be initiated to accelerate bone healing and reduce the
complications of immobilization (1,6, 14). Moreover, osteoporosis
treatment should be included in the treatment of patients with
PrO (15). SSF is mostly stable, none of the peripartum SSF cases
required surgical treatment (1,14). With conservative treatment,

these patients returned to their daily living activities in
approximately 6weeks (1,4). Complete recovery of the fracture
line was observed on MRI after 4-9 months (4,14). Our patient
regained her daily living activities with 12 weeks of conservative
treatment before birth.

PrO and Bone Mineral Density

Four types of PrO have been identified: idiopathic osteoporosis
of pregnancy, transient osteoporosis of the hip, post-pregnancy
vertebral osteoporosis, and lactation-related osteoporosis (18).
Because PrO is a risk factor for SSF, postnatal BMD measurement
is recommended for these patients (1,4,13). BMD decreases
by an average of 3.5% during pregnancy; BMD measurement
results may vary (15). BMD may be normal, osteopenic, or
osteoporotic due to the time between fracture formation and
measurement (13). BMD returns to normal in most PrO patients
within 5-10 years after birth. Persistent osteoporosis can be
described if BMD does not return to normal within this period
(19).

Most of the postpartum SSF patients whose BMD was measured
did not have PrO, and only one of the three prepartum cases had
PrO. Femoral BMD measurements were low in these patients
with PrO (3,5,8). Our patient had PrO (idiopathic type) with low
femoral BMD values.

PrO treatment can be continued with calcium and vitamin D
replacement because bisphosphonates and calcitonin are not
recommended during pregnancy and lactation (15). Furthermore,
early mobilization and walking are beneficial for osteoporosis
(15).

Type of Birth

According to literature review, the type of birth was not
reported in the first case (8); the second case had NVD at term,
despite being recommended with cesarean section (1); and
cesarean section was performed in the third case (4). Ozturk et
al. (5), presented intrapartum SSF developed in NVD. Although
pain starts during pregnancy, NVD is frequently reported in
patients with postpartum SSF (3,9,14). Giannoulis et al. (4)
recommended cesarean section due to the increased risk of
displacement of the sacral fracture, which is associated with the
increased tension in the pelvis during NVD. In another patient
with PrO who had transient osteoporosis of the hip, femoral
fracture was reported during NVD (20). Our patient preferred
cesarean section in line with our recommendation.

Conclusion

SSFs must be considered in the differential diagnosis of lumbar
pain, hip pain, and antalgic gait during pregnancy. Considering
that these fractures may occur during the prepartum period,
early diagnosis using MRI will increase the success of pain
control. Moreover, PrO should be considered as a risk factor
for SSFs. In pregnant women with SSFs, cesarean section may
be recommended as the type of birth considering the possible
displacement risk of fracture.
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Osteomalacia due to Vitamin D Deficiency: A Case Report

D Vitamini Eksikligine Bagli Osteomalazi: Olgu Sunumu

@ Banu Ordahan, ® Kaan Uslu, ® Hatice Ugurlu

Necmettin Erbakan University Meram Faculty of Medicine, Department of Physical Medicine and Rehabilitation, Konya, Turkey

Abstract

Osteomalacia is a metabolic bone disease characterized by demineralization of the newly formed osteoid in adults. Vitamin D deficiency
due to insufficient vitamin D intake, inadequate exposure to sunlight, and malabsorption of vitamin D are the most widespread cause of
osteomalacia. Here,we present the case of 18 year old female patient who presented to our hospital with complaints of low back pain. Sacral
bone pseudofracture was detected by magnetic resonance imaging due to osteomalacia. Patient was treated with vitamin D.

Keywords: Osteomalacia, vitamin D deficiency, pseudofracture

Osteomalazi, yetiskinlerde yeni olusan osteoidin minerallesmesinde azalma ile karakterize metabolik bir kemik hastaligidir. Yetersiz D vitamini
alimi, giines 1s1§ina yetersiz maruz kalma ve D vitamini malabsorpsiyonu nedeniyle D vitamini eksikligi, osteomalazinin en sik nedenidir. Bu
yazida, bel agdrisi sikayeti ile hastaneye basvuran 18 yasinda kadin hastayi sunduk. Osteomalazi nedeniyle manyetik rezonans gérinttleme ile

sakral kemik psodofraktirl saptandi. Hasta D vitamini ile tedavi edildi.

Anahtar kelimeler: Osteomalazi, D vitamini eksikligi, psodofrakttr

Introduction

Osteomalacia is a metabolic bone disease identify by a decrease
in the mineralization of the newly formed osteoid in adults.
Mechanisms that result in hypocalcemia, hypophosphatemia,
vitamin D metabolism disorders, or direct inhibition of the
mineralization process cause osteomalacia (1).

Osteomalacia should be suspected in cases of malabsorption,
gastric bypass surgery, celiac disease, chronic liver disease, or
bone pain due to chronic kidney disease.

The diagnosis is based on a combination of clinical features
(bone pain and tenderness, fractures and/or muscle weakness),
laboratory results, radiologic findings, and rarelytransiliac
bone histomorphometry (1-3). Vitamin D deficiency due to
insufficient vitamin D intake, inadequate exposure to sunlight,
and malabsorption of vitamin D is the most widespread cause
of osteomalacia (1-3).

Case Report

An 18vyear-old female refugee patient presented to our
outpatient clinic with low back pain and legs pain. The patient,

who was seen by the neurosurgery department because of
low back pain, was diagnosed as having spondylolisthesis at
the L5-S1 level and was given a lumbosacral steel corset. There
was no regression in the patient’s pain. The patient described
having difficulty in walking with low back pain and legs pain,
and difficulty in walking up and down stairs. On physical
examination, the range of motion of the lumbar joint was
complete, deep tendon reflexes were normoactive, there was
no sensory defect and pathologic reflex. Trendelenburg gait
was markedly observed. Lumbosacral radiography revealed
no spondylolisthesis. In laboratory tests, the hemogram was
normal; glucose, urea, creatinine, aspartate transaminase, and
alanine transaminase were normal; alkaline phosphatase (ALP)
was 1479 U/I, calcium (Ca) was 8.88 g/dL, phosphorous (P)
was 1.95 mg/dL, parathyroidhormone (PTH) was 449 pg/mL,
25-hydroxy vitamin D [25(OH)D] was 3 ng/mL, and the 24-hour
urine Ca was 25 mg. There were multiple stress fractures in the
magnetic resonance imaging (MRI) of the sacral region of the
pelvis (Figures 1a, 1b, 1c).

The patient was diagnosed as having osteomalacia as a result
of the detection of common pain, typical Trendelenburg gait
pattern, low Ca, P and 25(OH)D, high ALR low 24-hour urinary
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Figure 1c. Magnetic resonance axial T2- weighted image

Ca, and secondary PTH elevation, and detection of multiple stress
fractures in sacral MRI. one thousand two hundred milligrams of
Ca and 50,000 IU of oral vitamin D per week were started for
eight weeks. The patient was advised to have exposure to the
sun, and nutrition and exercise recommendation were made.

Discussion

The diagnosis of osteomalacia is depends on the clinical,
laboratory,and radiologic findings of the patient. Osteomalacia
can be asymptomatic or radiologically appear as osteopenia.
It may also cause typical symptoms, regardless of underlying
causes such as extensive joint and bone pain, muscle weakness,
and walking difficulty (1-4).

It was reported that among 17 patients who were diagnosed
as having osteomalacia via bone biopsy, bone pain and
muscle weakness was present in 16 (94%), bone tenderness
in 15 (88%), fracture in 13 (76%), walking difficulty and
Trendelenburg gait (24%), muscles pasms, cramps and positive
Chvostek sign (12%), and prickling sensation, drowsiness and
difficulty in movement was present in (6%) (5).

Bone pain is generally evident in the lower spine, pelvis and
lower extremities with fractures, and palpation reveals severe
tenderness. Pain can be increased by activity and weightbearing.
Fractures can typically arise without mild trauma or no trauma,
includin gribs, vertebrae and longbones. Muscle weakness is
characteristic of the proximal muscles of the extremities and
muscle loss may be accompanied by hypotonia (1,6).

In retrospective analyses of patients with definite nutritional
osteomalacia diagnosed through biopsy, elevated ALP (95-
100%), decreased in serum Ca and P concentrations (27-38%),
decreased urinary Ca (87%), and 25(0OH)D concentrations at
15 ng (100%), and increased PTH concentrations (100%) were
observed (1,4). Vitamin D deficiency due to insufficient vitamin
D intake, insufficient exposure to sunlight and malabsorption of
vitamin D is the most widespread cause of osteomalacia (1-3).
Clinical evaluations such as gastrointestinal system diseases,
sun exposure, dietary habits,and duration of initial symptoms
(insidious or acute) may help to determine the etiology of
osteomalacia (1-3). Vitamin D deficiency causes secondary
hyperparathyroidism by reducing the absorption of Ca and
phosphate in the intestine. Bone destruction, renal phosphate
excretion,and renal tubular Ca reabsorption increase (1,2,7).
Vitamin D support results in a dramaticimprovement in muscle
strength and bone sensitivity with in weeks. The effect of
vitamin D is usually most pronounced when there is sufficient
Ca intake at the same time. Bone mineral density (BMD) may
improve with in three to six months (7). Ca concentrations
and urinary Ca excretion should be monitored at 1 month
and 3 months in the treatment of osteomalacia. It should
then be monitored less frequently (every 6 to 12 months)
until the 24-hour urinary excretion is normal. Serum Ca
concentrations should be monitored for the early detection
of hypercalcemia.
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Serum 25(OH)D should be measured nearly 3 to 4 months after
starting treatment. The doses hould be adjusted to prevent
hypercalciuria or hypercalcemia. In most cases, serum Ca and
phosphate are normal after a few weeks of treatment, but
ALP may remain high for several months. Urinary Ca excretion
and an increase in BMD are thought to improve osteomalacia.
Osteomalacia may take a year or more to cure.The recovery time
depends on the degree and duration of the deficiency (8).

For patients with severe vitamin D deficiency [25(0OH)D <10
ng/mL (25 nmol/L)], a common approach is to treat with oral
50,000 IU D2 or D3 weekly for 6 to 8 weeks, and then it is
recommended to maintain with 800 IUof vitamin D3 daily (9).
Patients with gastric bypass or malabsorption may require a
dosage of 10,000 to 50,000 IU/day of vitamin D.

In liver-related diseases, vitamin D metabolite calcidiol should be
used because it does not require 25-hydroxylation. The onset of
action is faster. In this case, th edose is 50 to 200 micrograms/
day (1,2,5,9).

Osteomalacia should be kept in mind in patients with generalized
pain, Trendelenburg gait, and vitamin D deficiency.
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A Rare Presentation of Primary Hyperparathyroidism: Generalized

Brown Tumors

Primer Hiperparatiroidizmin Nadir Bir Sunumu: Yayginlasmis Kahverengi Tumorler
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Abstract

Primary hyperparathyroidism is a common and easily diagnosed disease at present. However, its complicated presentation as a brown
tumour is rare. Here, we present the case of a patient with knee pain and common asymmetrically located brown tumours. The parathyroid
adenoma was radiologically detected, followed by successful minimally invasive parathyroidectomy. However, the brown tumours regressed
after surgery. Primary hyperparathyroidism can still present with common bone involvements and can be clinically and radiologically improved

with appropriate treatment.

Keywords: Primary hyperparathyroidism, bone, brown tumour, parathyroidectomy

Primer hiperparatiroidizm, glinimizde yaygin ve kolay teshis edilebilen bir hastaliktir. Neyse ki, kahverengi timér seklinde komplikasyonla
karsilasiimasi nadirdir. Asagida, diz agrisi ile basvuran ve asimetrik yerlesimli kahverengi timérleri olan primer hiperparatiroidizmli bir olgu
sunduk. Paratiroid adenomu radyolojik olarak tespit edildi, ardindan minimal invaziv paratiroidektomi ile basariyla ameliyat edildi. Kahverengi
timorler ameliyattan sonra geriledi. Primer hiperparatiroidizmin hala yaygin kemik tutulumu ile ortaya ¢ikabildigi ve uygun tedavi ile klinik ve

radyolojik olarak iyilestirilebilecedi anlasiimaktadir.

Anahtar kelimeler: Primer hiperparatiroidizm, kemik, kahverengi timor, paratiroidektomi

Introduction

Primary hyperparathyroidism (PH) is one of the commonest
endocrinological disorders in the whole world (1). It presents
with hypercalcemia, hypo or normophosphatemia and high or
mid-to-high parathyroid hormone level (2). Its target organs
are kidney, bone and intestine, main signs and symptoms are
artralgia, bone pain, urinal stones, bone fractures, cysts and/
or brown tumors (3). Brown tumor, also called osteoclastoma,
is a focal, benign lytic bone lesion of primary or secondary
hyperparathyroidism. Today, PH can be diagnosed earlier and
the incidence of this lesion has decreased (4). We present a case
with brown tumors involving whole skeleton.

Case Report

A 39-year-old woman admitted to orthopedics with left knee
pain. A hypoechoic lesion was detected on X-ray. Laboratory
evaluation revealed mild hypercalcemia with calcium of 11.6

mg/dL. A whole-body bone scintigraphy was taken on suspicion
of cancer, multiple similar lesions with increased activity were
determined on right and left knees, 4th thoracal spine, left iliac
crest, right symphysis pubis and between left femur’s head and
neck (Figure 1). An excisional biopsy was made and reported as
brown tumor. After that she was directed to our endocrinology
policlinic because of hypercalcemia and hyperparathyroidism.
We detected that calcium: 13 mg/dL, phosphorus: 2.4 mg/dL,
parathyroid hormone: 625 pg/mL, 25 hidroksi vitamin D: 8 ng/
mL and we hospitalized her with the diagnosis of PH. We started
intensive hydration with 0.9% NaCl and followed urine output,
then gived intravenous furosemide infusion. In the one daily
urine, calcium excretion was 461 mg/day. On the ultrasound,
we detected a single, smooth edged, non-vascularized,
hypoechoik lesion, size in 8x10x15 millimeters, under the right
thyroid lobe and two thyroid nodules more than 15 millimeters.
Parathyroid scintigraphy showed same lesion. Thyroid fine
needle aspirations were resulted as benign thyroid nodule.
We also researched multiple endocrine neoplasia (MEN) type
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1 because of young age of the patient and we did not detect
any other components of this syndrome. We also excluded
other reasons for hypercalcemia like malignancy. Although we
used hydration and loop diuretic threapy, serum calcium did
not fall enough, so we had to use calcitonin and succeeded
that calcium falled under 11 mg/dL. We applied vitamin D to
protect from hungry bone syndrome (HBS) and transfered the
patient to general surgery for operation. Minimally invasive
parathyroid adenomectomy was performed successfully and
calcium and parathyroid hormone levels decreased quickly. The
pathology was resulted as parathyroid adenoma. By the way,
vitamin D had been replaced preoperativelly, nevertheless the
patient developed HBS and she was given medication. After
6 months, the bone scintigraphy was repeated and reported
that the previous lesions were regressed (Figure 2). Informed
consent was obtained from the patient.

Discussion

Brown tumor or osteitis fibrosa cystic is the result of increased
osteolitic activity and fibroblastic proliferation due to
uncontrolled primary or secondary hyperparathyroidism (5). Its
brown colour arises from bleeding and hemosiderin deposition
(6). The incidence is nearly 5% of PH (7) and this has decreased
because of the earlier diagnosis and therapy of the disease (8).
In the case report of 100 patients from Poland, brown tumors
were identified in 10 cases, the authors noted that they did not
expect so high result (9). Because of the radiological view, it
should be differentiated from giant cell granuloma, aneurysmal

Figure 1. The wholebody bone scintigraphy

bone cyst and similar lesions. Biopsy and elevated parathyroid
hormon level can help in this instance (10).

Brown tumor often occurs in pelvis, long bones and ribs.
Additionally, it can be seen on face and so any part of skeleton
(11). It can cause paraplegia, fracture, movement limitation,
bleeding and pain according to its site (4,12). Rarely, PH can
cause brown tumor with extensive parenchymal calcification
in kidneys, it calls as ‘putty kidney’ (radiological name) (13). It
can mimic other diseases like malignancy and so the diagnosis
delays (14). Vaishya et al. (15) reported a brown tumor of tibial
diaphyses in a young female patient. She had severe pain,
tenderness and immobilization due to lesion. The radiograph
showed a geographical lytic lesion like malignancy. But she had
secondary hyperparathyroidism according to severe Vitamin
D deficiency. After vitamin D replacement, the lesion was
disappeared, so it was diagnosed as brown tumor clinically and
she was prevented unnecessary surgery. In our patient, it was
considered as malignancy, so whole body bone scintigraphy
was performed. It showed a great number of similar lesions
spreading all over the skeleton asymmetrically and move from
here the pathological diagnosis was made.

Because of reporting as brown tumor, she referred our clinic
and the diagnosis and treatment came step by step. During this
time, we researched MEN type 1 owing to the patient’s age.
Because, PH is the most common component of this syndrome
and MEN-1 is seen in 1-3% of PH (16). Shortly after surgery,
HBS occurred despite of vitamin D replacement preoperatively
so she was administered intravenous and oral therapy and
she improved quickly. HBS is an uncommon complication of
parathyroidectomy for severe PH. Patients with preoperative

P v e b )

Figure 2. The whole body bone scintigraphy after 6 months from
the surgery
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high bone turn over-like our patient- have this risk highly. Long
duration of PH is also important. The therapy and follow of this
syndrome must be done quickly and carefully (17).

Conclusion

Despite of developing in diagnostic methods, formerly seen
lesions like brown tumor can occur any time. It comes in front
of us with a lot of symptoms. Both of clinicians and surgeons
must be alert for this lesion. If it is not considered, the diagnosis
delays and it can cause inappropriate medical interventions and
irreversible damages to patients.
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Primary Hydatid Cyst of the Musculoskeletal System Involving the

Femur and Vastus Lateralis

Femur ve Vastus Lateralis Tutulumu Olan Primer Kas Iskelet Sistemi Kist Hidatigi

@ Fatih Hakan Tufanoglu
Kars Sarikamis State Hospital, Clinic of Radiology, Kars, Turkey

Dear Editor;

Thirty-six-years-old female patient applied to physical therapy
clinic due to local swelling on left anterior femoral area. The
patient stated she had accompanying pain, and had no
neuropathic pain complaints such as numbness and tingling. She
had no known history of trauma, she was not diagnosed with a
chronic and rheumatic disease. She did not spend time abroad
and she had no close contact with dogs. In physical examination,
a mobile, sensitive mass was observed in anterior femoral area.
No accompanying ecchymosis, erythema or lymphadenopathy
was determined. Muscle strength and sensory examinations
was normal. Routine laboratory tests were normal. Direct X-ray
of this area revealed a lytic lesion in left femur neck and proximal
metaphysodiaphysis with narrow zone of transition. Pathologies
such as fibrous dysplasia and aneurysmal bone cyst were
considered for differential diagnosis. Patient was evaluated with
scintigraphy which showed a photopenic appearance in phase 3
in the proximal of left femur. On magnetic resonance imaging,
thin-walled cystic lesion with multicystic appearance were
observed in left vastus lateralis muscle with hyperintense signal
on T2w series, and hypointense signal on T1w series (Figure 1).
Also, a lesion was observed in T2w series with heterogeneous
hyperintense signal in the femur neck at proximal diaphyseal
level with medullary location, which caused slight expansion
of the bone (Figure 2). The indirect hemagglutination test that
was performed due to suspicious appearance was determined
to be positive (+1/640), and the diagnosis was determined
as hydatid cyst with both muscle and bone involvement.
Total joint prosthesis operation was planned for the patient.
Lamellar membrane of hydatid cyst, mixed inflammatory cells,
hystiocytes and necrosis were observed in histopatological
examination. After the operation, albendazole 400 mg/day
pharmacological treatment was applied for weeks. No signs of
local relapse were observed in the last examination of patient
at post-operative follow-up year 1. Hydatid cyst is a zoonosis
caused by the larval form of Echinococcus Granulosus, which

Figure 1. Cystic lesion with multicystic appearance were observed
in left vastus lateralis muscle with hyperintense signal in T2w series

Figure 2. Heterogeneous-hyperintense signal lesion in the femur
neck at proximal diaphyseal level with medullary location, which
caused slight expansion of the bone
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is transmitted to humans by the consumption of infected food
and direct contact with infected animal. It may cause morbidity
with effect of pressure, being located at areas that may result
in functional loss such as bones, and with complications such
as opening to bile ducts, anaphylaxis. Liver is its most common
area of residence (1). It has been reported in literature that it
is observed in musculoskeletal system at 1%-5.4% rate (2). The
reason why it is observed rarely in muscles is suggested to be
that lactic acid formed in skeletal muscle contractions prevents
the Hydatid cyst from settling in. It was reported in literature
that it most commonly settles in psoas muscle. Cases with
involvement of pectoralis major, biceps brachii, latissimus dorsi,
adductor, gluteus maximus, quadriceps, gastro-soleus muscles
were also observed (3). The main symptom of hydatid muscle
cysts is local swelling felt by touch. Similar to literature, our
case has applied complaining from local swelling, however, it
was rare and atypical because bone tissue was also affected.
Although isolated femoral bone involvement has also been
reported, bone involvement generally shows asymptomatic
course. Secondary infection gives symptoms after fractures or
pressure on neighboring neuromuscular structures (4). While
the diagnosis may be determined with medical history, clinical
findings, laboratory tests and radiological examinations, surgical
excision and histopathological examination are required for
definitive diagnosis. Hematoma, abscess and tumor should be
considered for differential diagnosis. AAspirations for diagnostic
purposes may result in anaphylaxis and local spreading due

to rupture hence it is important to be recognized before
intervention. Surgery, interventional radiological methods (PAIR)
and medical therapy (albendazole) may be used for treatment
(5). In conclusion, differential diagnosis of hydatid cyst should be
kept in mind in patients with local soft tissue swelling, it should
be considered that adjacent bone tissue may be affected along
with soft tissue involvement, and treatment planning should be
performed accordingly.
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