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REVIEW

Kan Uriinleri Tedarik Zinciri

Blood Products Supply Chain

Gizem Giil Ko¢ Ali Kokangiil

Cukurova Universitesi, Endiistri Mithendisligi Anabilim Dali, Adana, Tiirkiye.

ABSTRACT

In daily life, blood products are transfused as part of medical treatments or surgical operations. This shows that
stock management is very important, in case of need, if the desired blood product or products are not in the stock,
the patient may be lost. On the other hand, collecting blood is an action that requires constant effort; in countries
where donation is voluntary, many factors such as comfort, risks, convenience and accessibility can affect the do-
nation decision. However, due to the pandemic process in recent years, blood donations have decreased in Turkey
as well as in the world. When immigration from foreign countries is added to this, blood supply chain and stock
management has become more important than ever in order to procure blood, separate it into its products, store
it and deliver it to patients on time. The blood supply chain consists of giving blood and blood products from the
donor to the recipient, that is, the person in need of blood, testing the blood product especially for infectious dise-
ases before giving it to the patient, processing it to separate it into its products, and finally the relevant hospital,
health center, intensive care units and distribution to services. However, whatever the circumstances, sufficient
blood must be collected to meet the blood demand. In supply chain terminology, a good infrastructure is needed
to match supply and demand, and to collect, process and distribute blood and its products. Although different
configurations of the blood supply chain are implemented in hospitals in different countries of the world, the aim
is the same, that is, to meet the demand for blood products with minimum cost and minimum waste. Scientists have
dealt with the issue from different perspectives and carried out different studies in order to improve each process
from the donation stage to the transfer stage to the patient. The most important of these studies are the simulation
of the process and the researches on the supply chain.

OZET

Giinliik hayatta gerek tibbi tedaviler veya cerrahi ameliyatlarin bir parcast olarak kan tiriinleri nakli yapilmak-
tadir. Bu durum stok yonetiminin ¢ok énemli oldugunu gosterir, zira ihtiya¢ durumunda stokta istenen kan tirtinii
veya iiriinleri yoksa hasta kaybedilebilir. Ote yandan kan toplamak siivekli bir ¢aba gerektiren bir eylemdir;
bagisin goniillii oldugu iilkelerde konfor, riskler, kolaylik ve erisilebilirlik gibi bir¢ok faktor bagis kararint etki-
leyebilir. Ancak son yillarda pandemi siireci nedeni ile diinyada oldugu gibi Tiirkiye’'de de kan bagislart azal-
musti: Buna dis iilkelerden gogler de eklenince kani tedarik etmek, kanu iiriinlerine ayristirmak, depolamak ve
hastalara zamaminda ulagtirmak adina kan tedarik zinciri ve stok yonetimi her zamankinden daha da énemli hale
gelmistir. Kan tedarik zinciri, kan ve kan iirtinlerinin donorden yani kan bagisinda bulunan kisiden aliciya yani
kan ihtiyaci olan kisiye verilmesi, kan iirtiniinii hastaya verilmeden dnce ozellikle bulasict hastaliklar yoniinden
test edilmesi, tirtinlerine ayristirmak i¢in islenmesi ve nihayetinde de ilgili hastane, saglik merkezi, yogun bakim
tiniteleri ve servislere dagitilmasi siireclerini icerir. Ancak kosullar ne olursa olsun kan talebini karsilamak igin
yeterli miktarda kan toplanmasi gerekir. Tedarik zinciri terminolojisinde arz ile talebin eslestirilmesi, kan ve
trtinlerinin toplanmasi, islenmesi ve dagitilmasi icin iyi bir altyapiya ihtiyag vardir. Kan tedarik zincirinin farkl
konfigiirasyonlari, diinyamin farkl iilkelerindeki hastanelerde uygulanmakla birlikte amag aynidr yani kan tiriin-
leri talebini minimum maliyet ve minimum israfla karsilamaktir. Bilim insanlari farkli bakis agilariyla konuyu ele
almis bagis asamasindan hastaya nakil asamasina kadar gegen siiredeki her bir siireci iyilestirme adina degisik
calismalar yiiriitmiislerdir. Bu ¢alismalardan en dnemlileri siirecin simiile edilmesi ve tedarik zincirine yonelik
yapilan arastirmalardir.

Phnx Med J. July 2023, Volume 5 No 2
DOI:10.38175/phnx.1160700

Keywords:
Blood

Blood products
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Supply chain

Anahtar Kelimeler:
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Kan iirtinleri
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GIRIiS

Kan ve kan triinlerinin yonetimi insan irkint 6zel olarak
ilgilendiren bir sorundur. Kan dirtinlerini elde etme
asamasinda teknolojik gelismeler olsa da donér kanina
ve kandan {iretilmig {irlinlere her zaman ihtiya¢ olacagi
kaginilmaz bir gergektir (1).

Kan siradan bir doku ornegi degildir. Bu derlemede
kanmn elde edilmesinden hastaya nakledilmesine kadar

Correspondence: Gizem Giil Kog, Cukurova Universitesi Miihendislik, Fakiiltesi, Endiistri Miihendisligi AD, Sarigam, Adana,
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Cite as: Ko¢ GG, Kokangiil A. Kan Uriinleri Tedarik Zinciri. Phnx Med J. 2023;5(2):56-60.
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gegen siire¢ olarak ifade ettigimiz kan tedarik zinciri, bu
stireci etkileyen faktorler, bu problemler icin getirilen
¢oziim Onerileri gdzden gegirilmis, pandemi siirecinden
gectigimiz su glinlerde konunun dnemine dikkat ¢ekilmek
istenmistir.

KAN BAGISINI ETKILEYEN FAKTORLER;
DOGAL AFETLER, PANDEMi VE GOCLER
Degisik nedenlere bagli olarak her giin her yastan
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Kog ve ark.

yiizlerce insanin kan nakline ihtiyact olmaktadir. Donor
kan bagisi oldukg¢a diizensizdir (1). Burada deprem, sel
gibi dogal afetler, savas ve pandemiler gibi olaganiistii
durumlarin etkisi biyiiktiir. Bireyler, afetlerden sirasinda
kan bagisinda bulunmaya isteklidir (2). Bununla birlikte,
COVID-19 gibi bir pandemi diger krizlerden ¢ok farklidir.
Birincisi, dogal afetler ve savag durumu gibi krizlerin
aksine pandeminin herhangi bir birey i¢in dogrudan
bir saglik tehdidi olusturma potansiyeli olmasidir. Bir
kriz durumunda bireyler, etkilenen magdurlara kiyasla
kendilerini ayricalikli hissedip yardim etme g¢abasi i¢inde
olsalar da sz konusu krizden kendileri etkilendiklerinde
bagkalarina yardim etme konusundaki kisisel yiikiimliiliik
duygular1 azalabilir. Ikincisi, COVID-19 son derece
bulasici olup hiikiimetler, sirketler ve bireyler i¢in benzeri
goriilmemis sorunlara yol agan kiginin kendisinin ve
cevresinin sagligma yonelik bir tehdittir. Hastaligin
bulasma riski algis1 ve giderek zorlasan kosullar (yani
kisitlamalarin hafifletilmesi ve sikilastirilmasi) donor
davranisini olumsuz ydnde etkilemistir. Mart 2020°de
Almanya’da pandemiyi kontrol altina almak adina tiim
niifusa yonelik Onlemlerin alinmasmi takip eden ilk
haftalarda daha az kan bagisi randevularinin olmasi dikkat
¢ekicidir. Bu durum pandemi nedeni ile ¢ogu hastane
veya servislerin pandemi servisine donistiiriilmesi, rutin
ameliyatlar ve tibbi tedavilerin ertelenmesi dolayisi
ile pandeminin baslangic doneminde kan ihtiyacinin
azalmasi ile agiklanabilir (3). Ancak takip eden haftalarda,
diinya genelinde tim kan merkezleri bagis¢i sayisinda
6nemli azalmalar oldugunu ve stoklarin alarm verdigini
bildirmistir (2). Bunda elektif ameliyatlarin yeniden
yapilmaya baglanmasinin rolii biiyiiktiir. Nitekim diinya
capinda yaklasik 28,4 milyon planli ameliyatlarin (%72,3)
COVID-19nedeniyle ertelendigi bildirilmistir (4). Butablo
uzun vadede daha yiiksek bir kan talebini dogurmustur.
Pandemi ile ilgili diger bir problem uzun yillar siirecek
olmasi, goniillii kan bagisinin pandemiden sonra bile
ciddi sekilde etkilenebilecegi bu durumun kan bankalar
ve toplum igin ciddi sonuglar yaratabilecegidir. Tam da
burada etkin kan bagisi/donér yonetimi ¢ok Onemlidir,
¢linkii 6zellikle bir bagisgin lizerinden ne kadar ¢ok zaman
gegerse, bagiscinin yeniden bagis yapma olasiligi o kadar
azalmaktadir (5). Pandemi kadar énemli bir diger sorun
dis goclerdir. Zira gd¢men vatandaslardan kan bagisi
alinmadigi gibi ihtiyaglart durumunda Kizilay stokunda
bulunan kan/kan iiriinleri kullanilmaktadir. Biitiin bu
nedenler kani tedarik etmek, kani tiriinlerine ayrigtirmak,
depolamak ve hastalara zamaninda ulastirmak adina kan
tedarik zinciri ve stok yonetimini her zamankinden daha
da 6nemli hale getirmistir. Zira ihtiya¢ durumunda stokta
istenen kan {iriin veya triinleri yoksa hasta kaybedilebilir.
Bu olasilik, kan tedarik zinciri i¢in karar vermenin oldukga
6nemli ve zor bir siireg¢ oldugunu gostermektedir.

KAN TEDARIK ZiNCiRi

Diinya Saglik Orgiitii (DSO) kan bagiscilarmi goniillii
bagiseilar, takas ve parali bagis¢ilar olmak {izere {i¢ baslik
altinda toplamigtir. Kan ve kan ftriinlerinin, toplanmast,
bir takim testlere tabii tutulmasi, iriinlerine ayrilmasi,
depolanmasi, dagitimi ve hastaya nakil siireglerinin
geneline kan tedarik zinciri denir. Her ne kadar kan
bagisinin biiyiik bir oran1 goniillii bagis ve takasa dayansa
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da bagis noktalarina ulagim, kanin iiriinlerine ayristirilmasi
islemi, depolama ve dagitim hizmetleri beraberinde
maliyeti de getirmektedir.

Genel olarak, verimli bir kan tedarik zinciri talebi
kargilamali ve ayni zamanda israfi ve maliyetleri en aza
indirmelidir. Bagis¢1 gonilliigl, bagis noktasina ulagim
(mesafe/maliyet), kan merkezindeki personelin bagisciya
yaklagimi, kan alinmasindan {iriin ¢iktisina kadar gegen
stirenin yonetimi, kan iriinlerini sinirlt raf 6mrii, yetersiz
stok gibi pek ¢ok bilesen tedarik zincirinde aksakliklara
yol agar. Sistemin uygunlugu, dzellikleri ve karmagikligi
gbz Oniine alindiginda, tim asamalarinda karar verme
stirecini desteklemek i¢in saglam metodolojiler gelistirmek
gerektigi, insan hayati tehlikede oldugunda, kan tedarik
zincirinin gergek diinyadaki 6nemi asikardir.

KAN TEDARIK ZINCiRi PROBLEMLER
COZUM ONERILERI

Katsaliaki ve Brailsford’a gore, iiriinler ve alt iiriinler dahil
olmak tizere kandan yiizden fazla farkli {irlin elde edilebilir
ki eritrositler ve trombosit suspansiyonu, plazma, ve
kriyopresipitat bunlarin en 6nemlileri olarak kabul edilir
(6). Kan ve kan tirlinlerinin kendine has 6zellikleri vardir.
Kan gruplari, uyumluluklart ve kan iriinlerinin farkli raf
Omiirleri gibi faktorler karar verme siirecini karmasik hale
getirmektedir. Trombosit ve eritrosit suspansiyonu, taze
donmus plazma plazma ve kriyopresipitatin farkli raf
Omiirleri vardir. Trombositler sadece 5 giinliik raf omrii
ile en kritik bilesendir, bunu 42 giin ile eritrosit ve son
olarak bir yil ile plazma ve kriyopresipitat takip eder. Bu,
bir kan iriiniiniin raf émrii sona ermeden 6nce transfiize
edilmemigse imha edilmesi gerektigi anlamina gelir.
Saglikli, siiregen ve ucuz kan temini ile ilgili triiniin
bozulabilirligi gz oniine alinarak “bozulabilir envanter”
yonetimi ile ilgili kapsamli bir literatiir vardir. Kan tedarik
zinciri, 1960 yilindan bu yana arastirmacilarin ilgi odagi
olmus, konuya ilgi 1970-1980°1i yillarda giderek artmistir.
Ozellikle bozulabilir olmasi gergeginden hareketle, etkili
yontemlerin gelistirilmesine galisilmistir (7).

Veinott, duragan talep varsayimi altinda bir periyodik
gozden gecgirme politikast gelistirmistir.  Sonuglar,
bozulabilir envanter ig¢in optimal siparis politikalarinin,
bozulmayan duruma yakindan karsiik geldigini
gostermektedir. Optimal siparis miktarlari, Q* ekonomik
siparis miktari (EOQ), talep orani ve dmiir formiilii

(EOQ = Q* =2 AD/2) ile hesaplanir (8). Rasgele arz ve
rasgele talep karsisinda kan teminini aksaksiz bir sekilde
strdiirebilmek icin yeterli diizeyde kan stoguna sahip
olmak gerekir.

Jennings’e gore kan merkezlerinde envanter kontroliinde
ortaya ¢ikan problemler birka¢ nedenden dolayr son
derece karmagiktir. Bunun nedenleri;

1. Arz ve talebin rastgele olmasi,

2. Yapilan ¢aligmalarda belirli bir hasta i¢in talep edilen,
cross-match (hastanin ve kan verecek kisinin kanlarinin
uyumlu olup olmadigini belirleyen siireg) yapilan ve
hastanin kullanimi i¢in rezerve edilen kanlarin yaklasik
%350’sinin  sonugta o hasta igin gerekli olmadigimnin
belirlenmis olmast,

3. Kann bozulabilir bir iiriin ve mevcut yasal dmriiniin
en fazla 21 giin ile sinirli olmasi,

4. Her kan merkezinin tipik olarak bir dizi baska kan

VE
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merkezi ile etkilesime ve iletisime girmesidir (9).
Pierskalla ve Roach, ¢abuk bozulan envanter problemini
¢ozme adma sistemin verimliligini maksimize etmek,
kargilanmayan kan/kan iiriin miktarini ve kullanilamayan
¢ok eski tarihli kan/kan iiriinlerinin miktarmin azaltmak
olmak iizere ¢ amag¢ fonksiyonu belirlemistir. Bu
amag fonksiyonlar1 i¢in First in First Out (ilk giren ilk
cikar yontemi - FIFO) yonteminin optimal oldugunu
gostermeye c¢aligsmislardir. Bunu kanitlamak igin bir
dinamik programlama formiilasyonu kullanmislardir.
FIFO yontemine gore kanlar siraya alinir. Bu sira, kan/
kan drilinlerinin temin edilme tarihine goére belirlenir.
Once stoga giren kan listenin basinda yer alirken daha
sonra stoga giren kanlar listede arka siralara yerlestirilir.
Bu sekilde siralama yapildiktan sonra kan/kan {irlinlerinin
kullanimi listeye gore gerceklestirilir. Bdoylece kan/
kan iriinlerinin imha edilmesinin oniine gegilmis olur.
Nitekim ¢alismalarimin  sonunda FIFO ydnteminin
tim amag¢ fonksiyonlart i¢in en iyi uygulamalardan
biri oldugunu kanitlamislardir (10). Brodheim ve ark.,
Markov zincir yaklasimi kullanarak kan/kan iiriinlerinin
ortalama raf dmrii ve ortalama imha siireleriyle iliskili bir
envanter modeli gelistirmistir (11). Pierskalla ve ark., kan
bankacilig1 tedarik zincirini stratejik yonden ele almiglar
ve

1. Kan bankacilig1 hangi lokasyonlarda yapilmali,

2. Kan bagisi alma ve kan nakli (transfiizyon hizmetleri),
hangi kan merkezlerine verilmeli,

3. Bir bolgede kag tane kan merkezi olmali,

4. Kan merkezleri nerede olmali ve

5. Talep ve arz nasil koordine edilmeli gibi sorulara
cevap bulmaya ¢alismislardir (12).

Bu sorular disinda kan alma, birden fazla kan iiriinii elde
etme, envanter seviyelerini belirleme ve kontrol etme,
kanin hastanelere tahsisi, birden fazla bolgeye kan ve kan
tirtinleri verme gibi konularda optimal kararlar alma ile
ilgili bir¢ok taktiksel operasyonel yontemler hakkinda
bilgiler aktarmiglardir (12).

Kendall ve Lee, Bolgesel Kan Merkezleri’'nde kan/kan
tirlinlerinin  bozulmasint dolayist ile imha edilmesini
azaltmak, transflize edilen kanlarin kalitesini artirmak,
ayn1 zamanda kan merkezindeki maliyetleri ve stokta
iirtin bulundurmamaktan kaynaklanan maliyetleri kabul
edilebilir seviyede tutabilmek i¢in hedef programlama

yontemini  kullanmigtir.  Stok seviyeleri, ulasilabilir
taze kan, kanin bozulmasi, iiretim tarihi ve kan toplama
maliyetini programlamanin  hedef kisitlart  olarak

belirlemislerdir. Calisma sonucunda, fazla kan/kan tiriinii
stoklamanin Oniine ge¢ilmis, yeterli sayida taze kan
talepleri karsilanmis ve sonugta ihtiyag duyulan donor
miktart azaltilmistir (13).

Prastacos ve Brodheim, Programlanmis Kan Dagitim
Sistemi (PBDS) ad1 verilen prototip bilgisayar tabanl bir
yazilim programi gelistirmislerdir. Bu program ile

1. Bolgede ihtiyag duyulan minimum ulasilabilir kan/
kan tirtinii miktari,

2. Kan friinlerinin yeterli
yapilmasi gereken B plani,

3. Bu hedefe ulagmak icin gerekli etkin kan dagitim
politikast,

4. Alternatif hedeflere ulagmak i¢in bolgesel arz diizeyi

olmadigr  durumlarda
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gibi sorularin cevabini bulmaya ¢alismislardir (14).
Omosigho, bozulabilir {iriinlerin kullanim olasiligini
hesaplamak i¢in genel bir formiil one siirmiistiir. Bir tirliniin
sabit dmiirlii bozulabilir envanter sisteminde kullanilma
olasilig1 i¢in bir tahmin edici 6nermis ve bu tahmin ediciyi
sistemin Onemli c¢alisma ozelliklerini belirlemek igin
kullanmislardir. Sabit bozulabilir envanter sisteminde, en
onemli performans olgiitleri olan arzi karsilayamama ve
bozulmay1 matematiksel ifadelerle ortaya koymuslardir.
Calisma sonucunda FIFO ydnteminin pratikte oldukea ise
yarar bir uygulama oldugunu bildirmislerdir (15).

Rytila ve Spens, kan tedarik zincirini daha etkili
yonetebilmek i¢in eksik kan riinii miktar1 ve igerigi,
dondrden kan temin etme siiresi, eski tarihli iriinleri
azaltma gibi degisik faktorleri dikkate alan farkli
senaryolart simiilasyon programi ile ¢aligmiglar, sonugta
farkli kan gruplarindaki bozulmalar1 azaltmayr ve
stok maliyetini minimize etmeyi basarmiglardir (16).
Erickson, bir hastane Kan Merkezi’nde, kan tedarikinin
strdirtlebilirligini saglamak adma kapsamli bir acil
eylem plani gelistirmistir. Calismasinda degisik acil durum
senaryolart olusturup, problemlerin ¢dziimiine dayali
bilgisayar tabanli bir felaket tahmin modeli tasarlamistir
(17). Ghandforoush ve Sen, mobil kan merkezlerinde
trombosit tiretimi ve bu {irliniin kan merkezlerine etkin
dagitilmasinda karar destek sistemini kullanmiglardir.
Bu yontem ile talep ve tedarigin ¢ok hizli karsilanmasini
saglamis, fazla stogun Oniine gegerek maliyeti minimalize
etmislerdir (18). Zhou ve ark., yaptiklart simiilasyon
calismalarinda kiigliik hastanelerin giin asiri, yogun
hastanelerin giinliik kan siparis vermesi gerektigini
gostermislerdir (19).

Stanger ve ark., en iyi uygulama ilkelerini belirlemek igin
hastane transfiizyon laboratuvarlarindaki eritrosit envanter
yonetimine odaklanmis ve kullanim siiresi dolmasindan
kaynaklanan kayiplari minimalize edecek onerilerde
bulunmusglardir. Calismaya dahil edilen hastanelerde
transfiizyon laboratuvart yoneticileri ile diisiik israf ve iyi
envanter yonetimi uygulamalarinin etkenlerini belirlemeye
calismislardir. En iyi envanter yodnetiminin karmasik
envanter modelleri ve algoritmalarinin kullanilmasi
oldugu, yetenekli, hizmet i¢i diizenli egitim alan,
deneyimli transfiizyon laboratuvari personeli varliginin,
elektronik capraz eslesme (cross-match), envanterin
seffafligt ve basit yonetim prosediirlerinin performansi
iyilestirdigini gostermistir (20). Li ve Liao, bir kan tedarik
zincirindeki optimal parametreleri tahmin etmek i¢in sinir
aglart ve genetik algoritmalarla birlestirilmis Taguchi
yontemini kullanarak bir model gelistirmistir. Bu yontem,
metodoloji, optimal minimum ve maksimum envanterlerin
yant sira dondrlerin kan merkezlerine ulagim yiizdesinin
oraninin bulunmasini saglamaktadir (21). Duan ve Liao,
rutin digindaki kan taleplerini karsilayamama yiizdesini
en aza indirmeyi amaglayan bir optimizasyon modelinde
belirsizligi dahil ederek bozulabilir {riinlerin tedarik
zinciri envanter yonetimi i¢in bir simiilasyon optimizasyon
modeli dnermislerdir (22).

Elston ve Pickrel, bir hastane Kan Merkezi’nde kan
siparis ve kullanim politikalarin1  belirlemek igin
simiilasyon c¢alismas1 yapmislar, c¢alismalarinda daha
once soylenenlerin aksine en uygun stok seviyelerinin
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son kullanma tarihi en eski olan kan veya {iriiniiniin
ilk once kullanilmasiyla ger¢eklesmedigini ve bu
uygulamanin en iyi politika olmadigini ileri siirmiislerdir.
Kan merkezinden talep edilen kan veya kan iriiniiniin
son kullanim tarihinin dikkate alinmadigi durumlarda
bozulmalarin en az olacagini belirtmislerdir. Bunun aksine
talep edilen kanin son kullanim tarihleri dikkate alinarak
yeni hazirlanan iiriinlerin Oncelikli olarak kullanildigt
durumlarda bozulmalarin biraz daha fazla olabilecegini
ortaya koymuslardir (23). Tam kan envanteri problemini
siniflandiran ilk ¢aliyma Jennings tarafindan yapilmistir.
Jennings, hastane Kan Merkezi’'nin performansini
degerlendirmek igin simiilasyon modeli kullanmistir.
Envanterin ge¢mis bilgilerini ve eksikleri gosteren takas
egrilerini kesfeden ilk arastirmacidir. Jennings, kan
tedarik zincirinin nasil iglediginin temellerini agiklamigtir
ve performansin 3 temel Olgiitiiniin triiniin olmamasi,
israf, nakliye ve maliyeti oldugunu ileri stirmiistiir (9).

Cohen ve Pierskalla, muhtemel yeterli kan temin
edememe yiizdesine ait problemleri gdz oniinde tutarak
yeterli eritrosit teminini saglamak i¢in basit bir karar
modeli 6nermislerdir. Regresyon teknikleri ile simiilasyon
yontemlerini birlikte kullanarak, giinliik talep, ortalama
aktarim, cross-match orani ve cross-match serbest birakma
siiresine bagli olan bir hedef stok yontemi gelistirmiglerdir.
Modelleme tekniklerini, mevcut envanterde minimum
toplam maliyetle maksimum diizeyde yararlanmay1
saglayacak birka¢ kritik noktada, karar vermeye izin
verecek sekilde genisletmislerdir (24). Brennan ve ark. bir
Kan Merkezi’nde ii¢ farkli senaryo {izerinden simiilasyon
modeli  olusturmus, dondrlerin  kuyrukta bekleme
oranlarini ve birimler arasi transfer siirelerini minimalize
etmeyi  hedeflemislerdir. Iki, ii¢ birimdeki siirecleri
birlestirerek, donor kabul, kuyrukta bekleme ve kanm ilgili
yere transfer siirelerini azaltmislardir (25). Fontaine ve
ark., bir Kan Merkezi’nde transfiize edilen iginlanmamis
eritrosit veri setini analiz ederek stoktaki torbalanmig

eritrositlerin ortalama yasini belirlemislerdir. Raf dmiirleri
farkli olan kanlar i¢in gelistirdikleri simiilasyon modelinde
alt1 senaryo tanimlamiglardir. Daha kisitlayici raf omiir
kurallar1 uyguladiklarinda eritrositlerin hazir bulunma
oranlarinda artig, bozulma oranlarinda ise diisiis oldugunu
saptamiglardir (26).

Kan/kan iiriiniin temin etme onu etkin kullanma adina
hiikiimetler, klinisyenler, biyologlar, miihendisler ortak
calismalara imza atip etkin stok yoOnetimi, maliyeti
ve imhayr minimalize etme adina ortak c¢alismalar
yiiriitmektedir. Bu ¢alismalar tabi ki ¢ok kiymetlidir. Bir
diger 6nemli nokta kayitli donorleri davet etme ve onlari
kan vermeye oOzendirmedir. Wevers ve ark. yaptiklar
calismada davet edilen bagis¢ilarin %55’inin bagis icin
geri dondiigiinii, %45’inin ise geri donmedigini ortaya
koymustur. Geri donmeye karar veren ve geri donmeyen
bagisgilarin &zellikleri arastirildiginda yas almis erkek
bagiscilarin geri donme olasiliklarinin daha yiiksek
oldugu goriilmiistiir. Benzer demografik 6zellikleri tagiyan
kadmlarda da bu oran yiiksek olmakla birlikte erkek
cinsiyete gore diigiikk oldugu belirlenmistir. Kan merkezine
kan bagisi yapmayacaklarint bildiren bagig¢ilarin one
strdiikleri en Onemli nedenin yeterli zamanlarimin
olmamasidir. Ayrica bas agrist varligi gibi kan bagisina
engel teskil etmeyen genel fiziksel problemler nedeniyle
bagisi ertelemeyi tercih ettikleri de dikkati ¢ekicidir. Bu
durum dondérlerin kan transfiizyonunun aciliyet gereken bir
durum oldugunun farkinda olmadiklarini gostermektedir.
SONUC

Kan tedarik zinciri bagig¢idan lriiniin  hastaya
transfiizyonun kadar gegen bir halkalar silsilesidir. Bu
basamaklardan herhangi birindeki aksama dondr ve hasta
icin hayati komplikasyonlara neden olabilir. .Bu siirecin
saglikli yilirimesi adina her kan merkezinde tedarik
zincirine yonelik matematiksel modellemeler yapilmalidir.
Zira her kan merkezinin kendi i¢inde farkli kan {riini
ihtiyaci, bolgesel ve yonetimsel 6zellikleri olabilir.

Cikar Catismasi: Yazarlar bu ¢alismada herhangi bir ¢ikara dayali iliski olmadigini beyan etmislerdir.

Etik: Etik izin gerekmemektedir.

Finansal Destek: Yazarlar bu ¢alismada finansal destek almadiklarini beyan etmislerdir.

Son onay: Tiim yazarlar tarafindan onaylanmigtir.

Bu makale “Kan Uriinleri Tedarik Zinciri Optimizasyonu” baslikli doktora tezinin genel bilgilerinden derlenmistir.
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ABSTRACT

O fever is a widespread zoonosis that is brought on by the intracellular pathogen Coxiella burnetii. Aortic
aneurysm, endocarditis, vascular-graft infection, and chronic Q fever infections are usually linked to
cardiovascular complications of C. burnetii infections. In this study, it was aimed to review the cardiovascular

complications of Q fever.

OZET

O atesi, hiicre i¢i patojen olan Coxiella burnetii 'nin neden oldugu yaygin bir zoonozdur. Q atesine bagh olarak
endokardit, aort anevrizmasi, vaskiiler greft enfeksiyonu, miyokardit gibi bir¢ok kardiyovaskiiler komplikasyonlar
oldugu bildirilmisti. Bu ¢alismada Q atesinin kardiyovaskiiler komplikasyonlarimin gézden gegirilmesi

amaglanmustir.

GIRIS

Q atesi, hayvancilik endistrisi iizerinde onemli bir
ekonomik etkisi olan yaygin bir zoonotik hastaliktir.
Hiicre i¢i, Gram negatif bakteri olan Coxiella burnetii
bu hastaligin etkenidir (1). ilk olarak Avustralya’da
1937 yilinda, mezbaha c¢alisanlar1 arasinda atesli bir
hastalik salgin1 ortaya ¢ikmis ve bu hastalik E.H. Derrick
tarafindan Q atesi olarak tanimlanmistir (1,2). Hemen
hemen ayni zamanda, Montana’daki arastirmacilar,
kenelerde kobay atesine yol agan yeni bir organizma tespit
etmislerdir. Arastirmacilar, daha sonra Q atesine ve kobay
atesine neden olan mikroorganizmanin ayni oldugunu
kesfetmislerdir. ikinci Diinya Savas1 sirasinda, Avrupa’da
askerler arasinda Q atesi salginlari goriilmiistiir. Ancak,
enfeksiyonun ana rezervuarinin ve bulas yolunun ne
oldugu savastan sonra dahi anlagilamamistir (2). Q
atesinin prevelansi giinlimiizde dahi net bilinmemekle
birlikte tiim diinyada endemik oldugu bildirilmistir (1-
4). Q atesinin birincil rezervuarlari sigir, koyun ve kegi
gibi evcillestirilmis gevis getiren hayvanlardir. Enfekte
ciftlik hayvanlart (siklikla koyun, kegi veya sigirlardan)
tarafindan solunan enfekte aerosolun tipik olarak insanlara
bulagta etkili oldugu diisiiniilmektedir (1,3). Yakin
zamanda yayinlanan bir calismada, C. burnetii’nin siddetli
riizgarlarda 18 kilometreye kadar bulasabildigi ve en
yiiksek enfeksiyon riski kaynagin bes kilometre yakininda
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meydana geldigi bildirmistir (5). C. burnetii’nin aerosoller
yoluyla akcigere ulastif1 ve bu yolla pndmoniye neden
olabildigi tahmin edilmektedir (3). Cogu durumda, C.
burnetii’ye mesleki maruziyet, ¢obanlarda, veterinerlerde,
hayvan bakicilarinda, mezbaha veya siit iscilerinde ve
laboratuvar personelinde vardir. Mesleki olarak Q atesi
riski tagtyan kisiler arasinda Q atesi salginlar bildirilmistir
(1,4). Kenelerin de bu etkeni tasidig1 bildirilmistir (6).

C. burnetii 6karyotik hiicrelerde ¢ogaldigi icin tehlikeli bir
patojen olarak kabul edilir (4). Q atesinin patofizyolojisi
hakkinda ¢ok fazla tartisma vardir. Bazi yazarlar,
hastaligin akut ve kronik formlarindan belirli suslarin
sorumlu oldugu teorisini ortaya koyarken (7), digerleri
konake¢1 o6zelliklerine veya inokulum miktarma daha
fazla vurgu yapmustir (8-10). Ayrica, C. burnettii suslar
arasindaki genetik farkliliklarin virtilanslarini ve konake1
adaptasyonunu etkileyebilecegi bildirilmistir (8,9).

Insan enfeksiyonlar1 asemptomatik, akut (hepatit,
pnomoni ve grip benzeri semptomlarla birlikte), kronik
(en sik endokardit ile) veya atipik (menenjit, ensefalit,
gibi) olarak ortaya c¢ikabilir ve hamilelerde plasenta
enfeksiyonuna yol agabilir (11). Akut Q atesi olan hastalar,
cogu durumda klinik tant ve ampirik tedaviye izin
veren tipik bir klinik sunuma sahiptir. Akut Q atesi olan
hastanede yatan hastalar da iyi prognoza sahiptir (12). Q
atesi pndmonisi olan bireylerin %75 kadar siddetli bir bag
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agrisina sahip oldugunu bildirmistir (13). Etkenin biiyiik
Ol¢iide akcigerden yayilmasinin sonucu olarak, akut ve
kronik Q atesi formlart olusmaktadir. Akut enfeksiyon
daha yaygindir ve teshis edilen vakalarin %70’ini
olusturur. Akut enfeksiyonda en yaygin belirtiler hepatit
(%40), pnomoni ile beraber hepatit (%20), tek basina
pnomoni (%17) veya yalnizca atestir (%17) (4,6,11).
Meningoensefalit (%1), menenjit (%1), miyokardit
(%0.7), perikardit, osteomiyelit ve tiveit/optik norit ise gok
nadir bildirilmis sunumlaridir (8,13). Kronik Q atesindeki
klinik ise akut Q atesine benzer, ancak tekrarlayan veya
inatgt bir yapiya sahip olan yaygin sikayetler bag agrisi,
ates, titreme, gece terlemesi ve kas agrisidir (3,4,6). Kilo
kaybu1 olabilir (7).

Siklikla bildirilmis yaygin laboratuvar anomalileri anemi,
trombositopeni, karaciger fonksiyon testlerinde yiikseklik
ve hipergamaglobulinemidir. Ldkositoz veya l6kopeni
mevcut olabilir (12,13). Fizik muayenede, hastalarin
yaklasik %40°inda hepatosplenomegali ve gomak parmak
(%20) saptandigi bildirilmistir (14).

Semptomlarin belli belirsiz olmasi ve tanisal farkindaligin
az olmasi gibi nedenlerle Q atesi olgulari yeterince
saptanmamugtir (14). Ancak dliimciil olabilen ve siklikla
endokardit olarak ortaya ¢ikan kronik Q atesi gelisimi,
primer enfeksiyonlarin %1-5’inde goriiliir, endokardit
dis1 diger kardiyak sunumlar da goriilebilir (1). Bu
mikroorganizma akut veya kronik belirtiler gosterebilir,
en tipik kronik belirtisi endokardittir (12,13,15).

Bu calismada Q atesinin kardiyovaskiiler
komplikasyonlarinin gézden gegirilmesi ve bu hastalik
hakkinda farkindalik yaratilmasi amaglanmustir.

Coxiella burnetii enfeksiyonlarimin kardiyovaskiiler
tutulumlan

Qatesisiklikla, esas olarak enfeksiyonun kronik evrelerinin
bir semptomu olarak ortaya ¢ikan kardiyovaskiiler
tutuluma sahipti. En sik goriilen kardiyovaskiiler
belirtiler endokardit, aort anevrizmalar1 ve vaskiiler greft
enfeksiyonlarini igerir. Akut Q atesi vakalarinda nadiren
miyokardit veya perikardit gibi diger kardiyovaskiiler
tutulumlar bildirilmistir (4,8,13).

Yasli popiilasyonda veya bagisikligi baskilanmis olanlarda
daha yaygin olan kronik enfeksiyon, endokardit anlamina
gelir; ancak anevrizma ve vaskiiler greft enfeksiyonlar1
daha nadir goriliir (8,13).

2011’de yaymlanan bir derleme c¢alismasi (16), Q-atesi
ile iligkili vaskiiler komplikasyonlari olan Pubmed’de
yaymlanan 58 vakayr (49 erkek) incelemistir. Bu
calisma sonuglarina gore, hastalarin yaslari 32-64 (30-
83 yas) arasinda degismekteydi. 26 hastada vaskiiler
greft enfeksiyonu, 32 hasta enfekte aort anevrizmasi
saptanmistl. Ates (n=40) ve agri (n=43) en sik goriilen
semptomlardi. Nadir olarak da anevrizma riiptiirii (n=9),
aorto-enterik fistiil (n=4) ve alt ekstremite embolizasyonu
(n=4) saptanmisti. Bu hastalarin ortalama 23 ay (dagilim
1-54 ay) siireyle antibiyotik tedavisi aldigt bildirilmisti
(16).

A. Q atesi ile iliskili endokardit

Endokardit, kronik Q atesinin ana belirtisidir, bunu
vaskiiler enfeksiyonlar, kemik enfeksiyonlari ve kronik
hepatit izler. Bir¢ok farkli iilkeden hem eriskinlerde
hem de ¢ocuklarda Q atesi ile iliskili endokardit vakalar1
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bildirilmistir (17-26). Q atesi endokarditi, dncelikle 40
yasin tUzerindeki erkeklerde, bagisikligi baskilanmis
kisilerde, hamilelerde ve altta yatan kalp kapak hasari
olanlarda goriiliir (13,27,28). Valviilopatili hastalarda altta
yatan kalp hastaligi dogustan, romatizmal, dejeneratif
veya sifilitik olabilir (13,27). C. burnetii’ye sekonder
subakut veya kronik endokardit vakalarinin ¢ogunun,
akut Q atesini takip eden iki ay ile iki yil arasinda gelistigi
bildirilmekle beraber dokuz yil sonrasinda gelisen olgular
da bildirilmistir. Bununla birlikte, bu hastalarin sadece
%20-40’1inda akut enfeksiyon anammezini vermektedir
(29).

Sanayilesmis Tlilkelerdeki kan kiiltiiri negatif enfektif
endokardit vakalarmin %50’sine C. burnetii’nin neden
oldugu diisiiniilmesine ragmen, C. burnetii’nin insidansi
heniiz tam olarak belirlenmemistir. Q atesi endokarditinin
klinik oykiisii genellikle subakut ve kalicidir; hastalik
yillarcabelirgin semptomlar olmadan ve ekokardiyografide
vejetasyon goriilmeden var olabilir, bakteriyel enfeksiyon
kalp kapaklarini yavas yavas asindirir (24). Ayrica C.
burnetii’ye bagl endokarditte protez kalp kapaklari veya
altta yatan bir kapak bozuklugu her zaman mevcuttur
(vakalarin %88’1) (27).

Q atesi ile iligkili endokarditin tanist nonspesifik klinik
prezentasyon, Duke kriterlerinin duyarliliginin  bu
hastalarda diisiik olmasi ve ekokardiyografide (EKO)
vejetasyonlarin siklikla goriilmemesi nedeniyle zordur
(28). Kalp yetmezligi belirtileri ve embolik olaylar
goriilebilir. Ekokardiyografide en sik mitral veya aort
kapaklar1 etkilenir. Bununla birlikte, endokarditin
olagan etiyolojilerinin aksine, Q atesinin vejetasyonlari
kiiciiktiir veya EKO ile saptanamayabilir (14,29). Ayrica,
perivalviiler genisleme ve apse olusumu, bugiine kadar
bildirilen sadece birka¢ vaka ile olduk¢a sira digidir
(30,31). Uygun bakima ragmen, Q atesi endokarditi i¢in
6liim oranlar1 %24’e kadar ¢ikabilir (14,27). Endokarditin
kardiyak olmayan belirtileri siklikla vardir. Bu bulgular
splenomegali, gomak parmak ve purpurik doékiintiilerdir.
Dokiintii  genellikle ekstremitelerde, mukozalarda ve
konjonktivada meydana gelir. Bu purpurik lezyonlardan
biyopsi yapilirsa immiin kompleks vaskiiliti saptanir (32).
PubMed veri tabaninda “Q atesi endokarditi” terimi
lizerine yapilan bir inceleme ¢aligmasi, 1950 ile 2019
yillari arasinda 185 vaka tanimladigt bildirilmistir. Dahil
edilen vakalarin tanisi, kalp kapak materyallerinde
C. burnetii igin pozitif polimeraz zincir reaksiyonu
(PCR) sonucu varlig1 veya pozitif serolojik sonuglarla
konmustur. 141 hastanin sadece %11’inin normal kalp
kapaklarina sahip oldugu, (%56) kalp ameliyati oykiisii
varlig1 ve hastalarin ¢ogunda (%72) seyahat veya hayvan
temast Oykiisii oldugu bildirilmistir. Genel 6lim orani
%17 olup, dogal ve yapay kapaklarin endokarditi i¢in
Olim oranlar sirasiyla %3 ve %12 olarak saptanmustir.
Ayrica hidroksiklorokin ve doksisiklin kombinasyon
tedavisi alan hastalarin higbirinde mortalite gelismedigi
bildirilmistir (33).

Fransa’da akut Q atesi tanis1 konan 302 hastanin
retrospektif olarak degerlendirildigi bir ¢alismada,
endokardit geligsen 102 hastada endokardit gelismeyenlere
kiyasla onceden var olan kapak hastaligi c¢ok daha
yaygin (% 93 ve %3) olarak saptanmistir (34). Bu
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calismada, onceden kapak hastaligi olan hastalarda akut
Q atesi sonrasi tahmini endokardit riski yiizde 39 olarak
bildirilmistir. Ancak, Danimarka’da yapilan gozlemsel bir
calismada, risk daha diisiik ¢ikmistir (35). Hatta bu kronik
enfeksiyonun seyri sirasinda endokardite eslik eden diger
sistem tutulumlari olan olgular da bildirilmistir (35).
Allan-Blitz ve arkadaglart (36), C. burnetii endokarditi
ve menenjiti olan bir vaka bildirmistir. Enfeksiyon, C.
burnetii igin yliksek serolojik titreler saptanarak teshis
edilmis ve rezeke edilmis kapak dokusundan izole edilen
C. burnetii 16S TRNA sekanslamasi ve beyin omurilik
stvisinin PCR testi ile dogrulanmustir.

Nadir olmakla birlikte, Q atesi endokarditinin bir
komplikasyonu olarak pulmoner ve plevral bulgular
goriilebilir. Embolik inme disinda norolojik belirtiler ise
nadirdir (37).

Ayrica bu hastalarda romatoid faktor, antismooth kas
antikorlar1 (diistik titrelerde), antifosfolipid antikorlari,
antimitokondriyal antikorlar ve Coombs testi pozitiflikleri
de bildirilmistir (38). Yiiksek seviyelerde antikardiyolipin
antikorlari, akut Q atesinden endokardite hizli ilerleme ile
iliskilendirilmistir (39).

B. Q atesi ile iliskili miyokardit

Q atesi ile iligkili sadece birkag¢ nadir miyokardit vakasi
bildirilmistir (39-47). Angelakis ve ark. (40) tarafindan
yayimlanan bir derleme c¢alismasinda 143 pediyatrik
Coxiella enfeksiyonu olan olgunun ikisinde miyokardit,
birinde vaskiiler enfeksiyon ve birinde endokardit varlig
bildirilmistir. Baska bir ¢aligmada ise vakalarin yalnizca
%1’inden azinda goriilen miyokardit oldugu bildirilmistir
(41). Ancak, C. burnetii’nin giliglii bir miyokardiyal
tropizme sahip oldugu gosterilmistir (48).

Q atesi miyokardit olgularinda elektrokardiyografi (EKG),
transtorasik ekokardiyografi (TTE) ve transozafagial
ekokardiyografi (TEE) testi 6n degerlendirmelerde siklikla
kullanilmaktadir. Q atesi iliskili miyokardit semptomlarin
baslamasindan birkag hafta sonra diizelen EKG’deki ST
yiikselmeleri (genellikle yaygin ST yiikselmeleri) ile
iliskilendirilmistir (42,43).

Fournier ve ark. (45) 1985 ve 1999 yillar1 arasinda akut Q
atesi olan 1276 hastanin §8’inde miyokardit saptandigini
bildirmistir. Bunlarin ikisinde prekordiyal agr1 ve birinde
kalp yetmezligi vardi. Dilate kardiyomiyopati 7 hastada
tespit edildi ve bunlardan biri kalp nakli olan bir hasta
olup, yedi hastanin ikisi tedavi gormelerine ragmen mortal
seyretmisti. Ayrica bir hastaya kalp yetmezIligi nedeniyle
kalp nakli planlanmigti.

Q atesi miyokarditinin spesifik olmayan semptomlari
siklikla gecikmis veya atlanmis taniya neden olarak
mortalite ve morbiditeyi arttirir. Anjina benzeri gogiis
agrist yasayan ve Q atesi risk faktorleri tasiyan hastalarin
C. burnetii enfeksiyonu agisindan degerlendirilmesi
gerekir.  Kardiyomiyopatinin ~ diger daha yaygin
nedenlerini disladiktan sonra, C. burnetii tanisi serolojik
testlerle dogrulanmalidir. Kardiyak manyetik rezonans
gorilintiileme, teshis dogrulugunu artirmak i¢in yararlt bir
tekniktir (47,48).

C. Q atesi ile iliskili vaskiiler tutulumlar

Q atesi vaskiiler enfeksiyonu, Q atesi endokarditi kadar
iyi bilinen bir hastaliktir. Yiiksek mortalite ve major
komplikasyonlarla iligkilidir (15,49,50). Bu komplikasyon
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genellikle vaka raporlart ve kiigiik vaka serilerinde
tanimlanmuistir.

Hollanda’da yapilmis ¢ok merkezli caligmada (51)
muhtemel kronik Q atesi olan 284 hastanin 122’sine (%42)
vaskiiler kronik Q atesi teshisi kondugu bildirilmistir.
Bu caligmada bildirilen hastalarin ¢ogunda anevrizma
veya damar grefti oykiisii vardi. 122 hastanin neredeyse
yarisinin, akut veya ge¢ komplikasyonlar (yeni progresif
veya riiptiire anevrizmalar, aortoduodenal fistiil, enfekte
vaskiiler protez) i¢in ameliyat gerektiren komplikasyonlar
gosterdigi ve 122 hasta arasindaki genel mortalite, fistiil de
dahil olmak iizere anevrizma ile iliskili komplikasyonlara
baglit olarak yaklasik %25 olarak bildirilmistir (51). Q
atesi ile iligkili endokardit vakalarinin sadece %3 iinde alt
ekstremitede embolik olaylar oldugu bildirilmistir (52).
Faucon ve ark. (26) C. burnetii endokarditine bagli akut
ekstremite iskemi olgusu bildirmislerdir. Bu olgu, atriyal
flutter zemininde tekrarlayan akut sol ekstremite iskemisi
nedeniyle hastaneye yatirilan ve C. burnetii endokarditi
tanist alan 68 yasinda bir erkek hastadir. Kobayashi ve
ark. (53) ise tekrarlayan atesle bagvuran ve C. burnetii’ye
bagli vaskiiler greft enfeksiyonu tanisi konan, hayvanlarla
dogrudan temasi olmayan 61 yasinda bir erkek hastayi
literatiire kazandirmistir. Stokes ve ark. (54) ise mikotik
anevrizma ve eslik eden vertebral osteomiyelit olgusunu
bildirmistir. Bu olgu perirenal abdominal aort grefti olan
C 67 yasinda bir olgu idi. Bu olgu enfekte abdominal greft
nedeniyle opere edilmis olup, Q atesi tanisi kronik Q atesi
ile uyumlu seroloji (faz I serolojik IgG titresi 1:2048 ve faz
I IgG titresi 1:1024) ve enfekte vaskiiler doku {izerinde
yapilan C. burnetii igin pozitif PCR varlig1 ile konmustu.
Dvorak ve Bizzini (55) ise Streptococcus anginosus and
C. burnetii’nin etken oldugu aorto-duodenal fistiil ile
komplike olan bir vaskiiler greft ko-enfeksiyon olgusunu
bildirmistir. Bendermacher ve ark. (56) torakoabdominal
aort anevrizmasi gelisen bir C. burnetii olgusu bildirmistir.
Teshis edilen vakalarin sayisindaki bu artig, muhtemelen
insidansindaki artistan ziyade hastaligin daha 1yi
taninmasindan kaynaklanmaktadir (16). Ancak bu
konuda halen literatiir bilgisi smirhdir. Ornegin bu
komplikasyonun primer tutulum veya hastalik seyrinde
gelisen bir tutulum oldugu konusu tartigmalidir (56,57).
Coxiella burnetii enfeksiyonlarmmin kardiyovaskiiler
tutulumlarinda mikrobiyolojik tam

Q atesi endokarditi ve vaskiiler enfeksiyonun
mikrobiyolojik tanisi esas olarak serolojiye dayanir. Bu
nedenle, klinik olarak siiphelenilen Q atesi endokarditi
olan faz I immiinoglobulin G (IgG) antikorunun belirli
bir cut off titresi, seroloji akut bir enfeksiyonu ge¢cmisteki
bir enfeksiyondan ayirt edemese de kolayca tani koyar
(58). Bununla birlikte, dogru bir teshis i¢in faz I IgG
antikor titresinin uygun cut off degeri tartigmalidir.
Yiiksek faz I IgG antikor titresi, kardiyovaskiiler riski
olan asemptomatik hastalarda bulunurken, diisiik titreli
belgelenmis endokarditi olan hastalar vardir (59,60).

Faz 1 IgG antikoru i¢in tekrarlanan testler, bagisiklig
baskilanmis konakgilar, masif transfiizyonu olanlar
veya akut Q atesi endokarditi olanlar diginda Q atesi
endokarditi tanisi i¢in oldukc¢a duyarlidir. Bu nedenle,
Q atesi enfeksiyonu, ozellikle akut Q atesi endokarditi
oldugundan siiphelenilen kisilerde, faz I IgG antikor
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titresi<800 olsa bile, bu tiir birka¢ vakanin raporlari
g6z Oniine alindiginda, tekrarlanan testler yapilmadan
diglanamaz. (16,39,52,61).

Serolojik test sonuclari, numunelerin bir referans
laboratuvarina gonderilmesi sirasinda da gecikebilir.
Kanda, kalp kapakgiklarinda veya diger cerrahi doku
biyopsi oOrneklerinde C. burnetii DNA’sint saptamak
icin PCR yo6nteminin gelistirilmesi bu sorunlarin
azaltilmasma yardimci olmustur. PCR’nin avantajlar
arasinda erken teshis, sonuglar i¢in kisa geri doniis siiresi
ve yliksek ozgiillik yer alir (34,57). Bununla birlikte, C.
burnetii DNA’s1, Q atesi endokarditi tanisi i¢in sinirli
duyarliliktadir ~ ¢iinkii  enfeksiyonun yalnizca erken
evrelerinde saptanabilir (4). Bu sinirlamaya ragmen,
pozitif C. burnetii PCR taniy1 daha kesin hale getirir. Bu
nedenle, Q atesi endokarditi veya vaskiiler enfeksiyon
icin %100 ongorii degeri olan tek bir test yoktur. Son
zamanlarda PCR ve serolojik test sonug¢larini i¢eren yeni
kriterler 6nerilmistir (4,59,60).

TEDAVI

Q atesi endokarditi tedavisinde uzun siireli (en az 18 ay)
hidroksiklorokin ve doksisiklin kombinasyon tedavisi
onerilmektedir (7,37). Doksisiklin oral olarak giinde iki
kez 100 mg, hidroksiklorokin giinde ii¢ kez oral olarak
600 mg veya 200 mg olarak verilir. Doksisiklini tolere
edemeyen hastalar (6rn. mide bulantist) minosiklin alabilir
37).

Hiicre igi bir patojen olan C. burnetii, etkili hiicre igi
konsantrasyonlara ulasan antibiyotiklerle en iyi sekilde
tedavi edilir. Doksisiklin, kinolonlar, klaritromisin,
eritromisin  ve trimetoprim/siilfametoksazoliin  tiimii
akut Q atesi i¢in etkiliyken, giinde 200 mg doksisiklin
daha {istiin olarak ortaya g¢ikmistir. Beta-laktamlar ve
azitromisin ise etkili degildir (13,37).

Q atesi endokarditi icin, kombinasyon tedavisi
monoterapiden daha istlindiir ve hastalarin ¢ogunlugu,
ozellikle perivalviiler genisleme mevcutsa, kalp cerrahisi
gerektirir (13).

Antimalaryal ilag olan hidroksiklorokin, C burnetii’nin
bulundugu fagolizozomun pH’in1 yiikseltme kabiliyeti
nedeniyle bir tetrasiklin ile kombinasyon halinde
onerilmektedir (7,62,63).

Maor ve ark. (64) galismalarinda, cerrahi tedavinin hem
Q atesi endokarditi hem de vaskiiler greft enfeksiyonu
i¢in iyi sonuglar verdigini bildirmistir. Cerrahi prosediiriin
zamanlamasi ile hastalarin sonuglart arasinda bir iligki ise
bulunmamustir (64).

Gebe kadmlar trimetoprim-siilfametoksazol (gilinde iki
kez 160 mg trimetoprim ve 800 mg siilfametoksazol) ile
tedavi edilmelidir. Trimetoprim/siilfametoksazol, antifolat
etkilerine ikincil olarak artmis konjenital anormallikler
(oncelikle idrar yolu ve kardiyovaskiiler anormallikler)
riski ile iliskili oldugundan, bu tiir kadmnlara folik asit
verilmelidir veya protez kapagi olanlarda genellikle
24 ay tedavi Onerilmektedir. Faz I antijenlerine karsi
IgG antikorlarinin titresi en az dort kat azalirsa tedavi
durdurulabilir (37).

En az 18 aylik tedavi onerisi, uzun siireli antibiyotik
tedavisine ragmen dokuda canli C. burnetii varhigma
dayanmaktadir (57,65). Ornek olarak, Q aatesi endokarditi
olan 28 hasta lizerinde yapilan bir caligmada, kalp
kapakgiklarinda (immiinohistokimyasal analiz, kiiltiir
ve PCR kullanilarak) C. burnetii saptanmasi, yalnizca
bireyler en az bir yil antibiyotik tedavisi aldiktan sonra
onemli 6l¢iide azalmis olarak bildirilmistir (65).

Q atesi endokarditinde hasarl bir kapag1 degistirmek i¢in
cerrahi genellikle hemodinamik bozulma i¢in endikedir.
Miimkiinse, yeni kapagin enfeksiyon riskini en aza
indirmek i¢in kapak degisiminden dnce en az ii¢ haftalik
antimikrobiyal tedavi verilmelidir (13,29).

Postoperatif olarak, yeni protez kapagi olan hastalar 24
ay siireyle tedavi edilmelidir, yabanci madde igermeyen
onartlmis enfekte kapagi olanlar ise ameliyat tarihinden
itibaren 18 ay boyunca dogal kapak endokarditi olarak
tedavi edilebilir (37).

Cikar Catismasi: Yazarlar bu ¢aligmada herhangi bir ¢ikara dayali iliski olmadigini beyan etmisglerdir.

Etik: Etik izin gerekmemektedir.

Finansal Destek: Yazarlar bu ¢alismada finansal destek almadiklarini beyan etmislerdir.

Son onay: Tiim yazarlar tarafindan onaylanmistir.
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ABSTRACT

Objective: Pulmonary embolism is associated with a high mortality rate when it is not diagnosed emergently. Our
aim was to investigate the relationship between the fibrinogen/albumin ratio and pulmonary embolism.
Material and Method: Patients who were suspected to have pulmonary embolism and who underwent routine
blood testing to initiate the diagnostic process were included in this prospective study. Their fibrinogen and
albumin values were evaluated.

Results: A total of 130 patients were included in the study. Pulmonary embolism was detected in 71 (54%) of
the patients. Of those, 7 (9.9%) were subsegmental, 50 (70.4%) were segmental, and 14 (19.7%) were massive
pulmonary. The fibrinogen/albumin ratio of the subjects in the control group was 99.1 (75.2—167.9), whereas the
fibrinogen/albumin ratio in the pulmonary embolism group was 151 (125.1-220.5), significantly higher than the
control value (P < 0.001). When ROC analysis was performed in the pulmonary embolism group, the fibrinogen/
albumin ratio was found to be a significant predictive factor (AUC: 0.724; 95% CI = 0.635-0.814; P < 0.001).
When the fibrinogen/albumin ratio was 119.3, the sensitivity was 77.5%, and specificity was 61.0%.
Conclusion: Fibrinogen levels and fibrinogen/albumin ratio were significantly higher in patients with pulmonary
embolism.

OZET

Amag: Pulmoner emboli teshis edilemediginde yiiksek oliim orani ile iliskilidir. Amacimiz fibrinojen/albiimin
orani ile pulmoner emboli arasindaki iliskiyi aragtirmakti.

Gereg ve Yontem: PE oldugundan siiphelenilen ve rutin kan testi yapilan hastalar bu prospektif calismaya dahil
edilmistir. Fibrinojenleri ve albiimin degerleri degerlendirildi.

Bulgular: Calismaya toplam 130 hasta dahil edildi. PE, hastalarin 71’inde (%54) tespit edildi. Bunlardan
751 (%9,9) subsegmental, 50%i (%70,4) segmental ve 14’ii (%19,7) masif idi. Kontrol grubundaki deneklerin
FAR(Fibrinojen albumin orani) ‘si 99.1 (75.2—167.9) iken, PE grubundaki FAR 151 (125.1-220.5) olup, kontrol
grubundan anlamli derecede yiiksekti (P < 0,001). PE grubunda ROC analizi yapildiginda FAR onemli bir
ongoriicii faktor oldu (AUC: 0.724; %95 GA = 0.635-0.814; P < 0.001). FAR, duyarhilik %77.5 ve ozgiilliik
%61.0 idi.

Sonug: PE’li hastalarda fibrinojen diizeyleri ve FAR anlamli olarak daha yiiksekti.

INTRODUCTION

coagulation, blood transfusion, and burns.

Ayhan Akoz?
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Fibrinogen/albumin ratio,
Mean platelet volume

Anahtar Kelimeler:
Pulmoner emboli,
Fibrinojen/albiimin orant,
Ortalama trombosit hacmi

The main

Pulmonary embolism (PE) is a general problem of deep
vein thrombosis (1). Generally, part of the thrombus
from the leg clogs the main pulmonary arteries or
smaller pulmonary arteries (2). PE is associated with a
high mortality rate when it is not diagnosed emergently.
Treatment should be started immediately upon diagnosis.
Differential diagnosis includes myocardial infarction,
pneumonia, pericardial effusion, and aortic dissection
(3.4).

Fibrinogen is a plasma protein synthesized in the liver
that converts into fibrin during coagulation. It increases
in infections, tissue damage, pregnancy, collagen tissue
diseases, and many cancers. Fibrinogen levels are
decreased in cases of haemolytic diseases, severe blood
loss, phosphorus poisoning, disseminated intravascular
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function of fibrinogen is to provide coagulation (5).
Albumin, another protein synthesized in the liver, has a
half-life of 21 days. It maintains osmotic pressure with
its colloid structure. Serum albumin levels decrease in
cases of liver diseases (cirrhosis), kidney diseases (renal
excretion), malnutrition, burns, and infections (especially
sepsis). It is a negative acute phase reactant (6).

This study was aimed to figure out the differences in
fibrinogen, albumin, and the fibrinogen/albumin ratio
(FAR) values between patients with and without PE, to
identify a potential diagnostic marker to assist emergency
physicians with diagnosis and decrease unnecessary
pulmonary computed tomography angiography.
MATERIAL AND METHODS

The study was approved by Ethical Board (Meeting
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Table 1: Demographic characteristics of the groups and laboratory results

Bilge et al.

Characteristic Control Group Patient Group P-value
Age 65.1+11.6 682+ 153 0.144
Sex (female) 32 (54.2%) 28 (39.4%) 0.093
Shortness of breath 24 (%40.7) 43 (%60.6)

Syncope 4 (%6.8) 1(%1.4)

Leg swelling 4 (6.8%) 5(7%)

Chest pain 12 (20.3%) 2 (2.8%)

Haemoptysis 4 (6.8%) 0

Other complaint 11 (18.6%) 20 (28%)

Malignancy (yes) 21 (35.6%) 20 (28.2%)

Glucose 121.0 (105.0-136.0) 133.0 (100.0-180.0) 0.099
BUN 23.4 (16.0-29.4) 20.0 (14.5-32.7) 0.305
Creatinine 09+04 09+0.3 0.568
ALT 22.0 (12.0-30.0) 19.0 (12.0-29.0) 0.733
AST 20.0 (15.0-35.0) 22.0 (15.0-35.0) 0.582
LDH 264.0 (223.0-388.0) 270.0 (221.0-328.0) 0.893
Haemoglobin 11.3+£24 11.3£2.5 0.984
Leukocytes 9.8 (6.7-13.8) 11.6 (8.2-15.4) 0.423
Neutrophils 7.1 (4.5-10.8) 9.0 (5.3-12.6) 0.283
Lymphocytes 1.5(1.1-2.2) 1.4 (0.7-1.8) 0.283
RDW 16.9 £4.7 16.3+29 0.389
MPV 9.6+1.2 10.3+1.8 0.021
Platelets 256.0 (183:0-313.0) 249.0 (190.5-343.0) 0.894
CRP 38.0 (18.3-121.0) 63.3 (30.6-134.0) 0.177
D-dimer 2633.3+1441.3 3462.4 +1385.6 0.001
Albumin 32+0.7 3.1+£0.6 0.302
Fibrinogen 379.5+187.6 520.6 £ 191.1 <0.001
Fibrinogen/albumin ratio 99.1 (75.2-167.9) 151 (125.1-220.5) <0.001
Neutrophil/lymphocyte ratio 4.7 (2.9-8.0) 5.6 (3.6-12.7) 0.061

ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; LDH: Lactose dehydrogenase; CRP: C-reactive protein;, RDW: Erythrocyte

distribution width in blood; MPV: Mean platelet volume in blood.

Decision No. 2018/1434). This prospective study was
conducted with patients who were admitted to ouruniversity
hospital emergency department with the suspicion of PE
between July 1, 2018 and February 1, 2019. Patients with
suspected pulmonary embolism who were consulted
with chest diseases and had computed tomography
pulmonary angiography (CTPA) were included in the
study. One hundred thirty patients demographic data were
collected. The age, gender, biochemistry, arterial blood
gas, haemogram test results, and coagulation results of the
patients were recorded. Patients who were under the age
of 18 were excluded from the study.

Biochemical Markers

Coagulation tubes were centrifuged at 4000 rpm for 5
min. Fibrinogen was measured using a Siemens BCS XP
haemostasis system (Siemens Healthcare Diagnostics,
Los Angeles, CA, USA). Albumin was measured
spectrophotometrically using an Abbott Architect Plus
spectrophotometer (Abbott Park, IL, USA). Haemogram
was analyzed using automatic blood counter (Beckman-
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Coulter Co, Miami, Florida).

Statistics

Categorical variables were defined as the mean + standard
deviation or frequency and percentage. Student’s t-test
was used to compare normally distributed variables.
Normal distribution was evaluated with the Kolmogorov-
Smirnov test (P < 0.05). Receiver operating characteristic
(ROC) curve analysis was performed to determine the
diagnostic sensitivity and specificity of the FAR. Groups
with non-normal distribution were evaluated using the
Mann-Whitney U test. A P-value < 0.05 was considered
significant.

RESULTS

The data of a total of 130 patients who were suitable for
the working conditions were examined. The patients who
evaluated within the scope of the study, 71 were included
in the study group (PE), and 59 were placed in the control
group (no PE). The mean ages of the PE group and the
control group were 68.2 + 15.3 years and 65.1 = 11.6 years,
respectively. Considering the ages, it was determined that
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(PE) patient group.

there was no statistical difference between the two groups
(P =0.144). PE was detected in 71 (54%) of the patients.
Of those, 7 (9.9%) were subsegmental, 50 (70.4%) were
segmental, and 14 (19.7%) were massive pulmonary. The
neutrophil/lymphocyte ratio, D-dimer level, and mean
platelet volume (MPV) of the PE patients were 5.6 (3.6—
12.7), 3962.4 + 1385.6 ng/mL FEU, and 10.3 + 1.8 fL,
respectively. In the control group, these values were 4.7
(2.9-8.0), 2633.3 + 1441.3 ng/mL FEU, and 9.6 + 1.2 fL,
respectively. Demographic characteristics and laboratory
results of the groups are given in Table 1.

The albumin values of the subjects in the control group were
3.240.7 g/dL, and the albumin values of the patients in the
PE group were 3.1 £ 0.6 g/dL. In the statistical evaluation
between the groups, no significant difference was found
in terms of albumin levels (P = 0.302). Fibrinogen levels
were significantly higher in the PE group (520.6 + 191
mg/dL) than in the control group (379.5 + 187.6 mg/dL; P
<0.001). The FAR of the subjects in the control group was
99.1 (75.2-167.9), whereas the FAR in the PE group was
151 (125.1-220.5), significantly higher than the control
value (P < 0.001). When ROC analysis was performed
in the PE group, the FAR was found to be a significant
predictive factor (AUC: 0.724; 95% CI = 0.635-0.814; P
< 0.001). When the FAR was 119.3, the sensitivity was
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Figure 1: Fibrinogen/albumin ratio (FAR) in receiver operating characteristic (ROC) analysis in the pulmonary embolism
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77.5%, and specificity was 61.0% (Figure 1).
Twenty-seven patients (38%) were followed-up in the
service and Forty-four patients (62%) were placed in the
intensive care unit (ICU). Nine patients died in the first 3
days of treatment, 11 patients died within 7 days, and 14
patients died within 30 days. Six patients were referred to
a different hospital because there was no intensive care
unit, and their outcomes are unknown. Mortality rate with
known outcomes in the PE group was 21%.
DISCUSSION

It should be noted that this study is the first to evaluate
FAR in patients with PE. The most important step in the
diagnosis of PE is emergent diagnosis. The gold standard
for diagnosis is CTPA. CTPA is expensive, exposes the
patient to radiation, and can also cause complications due
to the use of contrast agents. The PERC rule (7), Wells and
Geneva score (8,9), and D-dimer test are used to prevent
unnecessary pulmonary CT angiography. Although the
negative predictive value of the D-dimer test is high,
there is unfortunately no test that can diagnose PE (10).
Therefore, new laboratory tests and new biomarkers are
needed.

Increased levels of fibrinogen increase coagulation, and
reductions in albumin also increase platelet aggregation
and facilitate thrombus formation. In a study by Karahan
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et al., fibrinogen levels and FAR were evaluated in 68
patients with ST-elevation myocardial infarction (STEMI).
Significantly higher fibrinogen and FAR were detected in
STEMI patients (11).

In a study by Demir et al, the FAR was significantly higher
in the patient group whose Syntax Score was moderate-
high compared to the group with low Syntax Score (12).
In a study Kuyumcu et al., the FAR levels were
significantly lower in normal ascending aortic diameter
group compared with ascending aortic aneurysm group
(p<0.001) (13).

Qiaodong et al. evaluated the FAR in 151 hepatocellular
carcinoma patients. Patients underwent liver resection
and were followed to evaluate survival. Patients with a
high FAR had poorer survival and a higher recurrence
rate (14). In a study conducted by Sun et al., the FAR was

compared between 455 control patients and 455 patients
newly diagnosed with colorectal cancer. The FAR was
significantly higher in patients with colorectal cancer (15).
In a study by Wei-Ming et al., 160 patients with rheumatoid
arthritis and 159 control patients were enrolled. The FAR
was compared between groups, and was found to be
significantly higher in rheumatoid arthritis patients (16).
In terms of fibrinogen levels, when patients with and
without PE were evaluated, a significant difference (P <
0.001) and a significant difference in FAR (P < 0.001)
were found. No statistical correlation was found between
the size of PE and FAR.

CONCLUSION

The FAR can be helpful in the diagnosis of PE. Based on
the FAR value, physicians may recommend treatment for
PE or referral to an ICU.

Limitations: The study had limitations: These were limited time and conducting single center.
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Evaluation of Species Distribution and Antibiotic Susceptibility of Blood Culture
Isolates of Patients Followed in the Intensive Care Unit Before and During the
COVID-19 Pandemic: Retrospective, Single-Center Analysis

COVID-19 Pandemisi Oncesi ve Doneminde Yogun Bakim Unitesinde Takip Edilen Hastalarin
Kan Kiiltiirii izolatlarmin Tiir Dagilim1 ve Antibiyotik Duyarliliklarmin Degerlendirilmesi:
Retrospektif, Tek Merkez Analizi

Kadir Arslan, Ayca Sultan Sahin

University of Health Sciences, Kanuni Sultan Siileyman Training and Research Hospital, Clinic of Anesthesiology and Reanimation, Istanbul, Turkey

ABSTRACT Keywords:
Objective: This study aims to identify the microorganism species isolated from blood cultures of patients Antibiotic sensitivity
hospitalized in the ICU of a tertiary center before and during the COVID-19 pandemic and to investigate their COVID-19
antibiotic susceptibility. Blood culture
Material and Method: Patients hospitalized in the ICU two years before and after the COVID-19 pandemic Intensive care unit

between March 15, 2019, and March 15, 2021, were divided into two groups, and their blood cultures were
evaluated retrospectively. Isolated microorganisms and their antibiotic susceptibility were analyzed.

Results: A total of 1282 patients’ blood cultures were analyzed, and demographic data were similar between
groups. Blood culture growth was detected in 39.6% (n=202) of the patients in the pre-pandemic period and
41% (n=317) in the pandemic period. Gram-positive bacteria were isolated in 71.3%, gram-negative bacteria in
21.6%, and Candida spp. in 7.1% of the population. Klebsiella spp. was significantly higher, and Enterococcus
spp. was significantly lower in blood cultures during the pandemic. In the COVID-19 period, although not
significant, a decrease in antibiotic susceptibility was detected for Staphylococcus aureus, Klebsiella spp.,
E.coli, Enterobacter spp., and Pseudomonas spp. There was a statistically significant decrease in susceptibility
to teicoplanin and linezolid in coagulase-negative staphylococci (CNS). During the pandemic, 57.6% (n=172) of
the patients were positive for COVID-19. In COVID-19-positive patients, while Candida spp. was significantly
higher, no decrease in antifungal susceptibility was detected.

Conclusion: The severe COVID-19 infection in immunocompromised patients may have led to a significant
increase in secondary infections, contributing to the increase in Klebsiella strains isolated from patients in the
pandemic period and the reduction in antimicrobial susceptibility. The decrease in cross-contamination in these
patients, who were followed up in isolated rooms in our ICU, was influential in the significantly lower detection
of Enterococcus strains. High-dose steroids in the treatment effectively increased the number of isolated Candida
strains.

OZET Anahtar Kelimeler:
Amag: Bu ¢alismanin amaci, COVID-19 pandemisi dncesi ve doneminde tersiyer bir merkezin Yogun bakim Antibiyotik duyarliligi
iinitesinde (YBU) yatan hastalarin kan kiiltiirlerinden izole edilen mikroorganizma tiirlerinin tanimlanmast ve COVID-19
antibiyotik duyariliklarinin arastirilmasidir: Kan kiiltiirii

Gereg ve Yontem: 15 Mart 2019 ile 15 Mart 2021 arasindaki COVID-19 pandemisi éncesi ve sonrast 2 yillik Yogun bakim iinitesi

siiregte YBU de yatan hastalar iki gruba ayrilarak kan kiiltiirleri retrospektif olarak degerlendirildi. Izole edilen
mikroorganizmalar ve antibiyotik duyarhiliklar: analiz edildi.

Bulgular: Toplamda 1282 hastanmn kan kiiltiivii analiz edildi, demografik veriler gruplar arasinda benzerdi.
Pre-pandemik donemdeki hastalarin %39.6 sinda (n=202) ve pandemik donemdekilerin %41 ’inde (n=317)
tireme saptandi. Tiim popiilasyonun %71.3 iinde gram pozitif bakteriler, %21.6 sinda gram negatif bakteriler
ve %7.1’inde Candida spp. izole edildi. Pandemi donemindeki kan kiiltiirlerinde Klebsiella spp. anlaml olarak
yiiksek, Enterococcus spp. ise anlamli olarak diisiiktii. COVID-19 doneminde Staphylococcus aureus, Klebsiella
spp., E.coli, Enterobacter spp. ve Pseudomonas spp. i¢in antibiyotik duyariiliklarinda anlamli olmasa da azalma
tespit edildi. Koagiilaz negatif stafilokoklarda (KNS) ise teikoplanin ve linezolid duyarlihiginda istatistiksel
olarak anlaml azalma mevcuttu. Pandemi donemindeki hastalarin %57.651 (n=172) COVID-19 pozitifti.
COVID-19 porzitif hastalarda ise Candida spp. oranlari anlaml olarak yiiksek iken antifungal duyarhiikta
azalma saptanmadi.

Sonu¢: COVID-19 enfeksiyonunun bagisiklik sistemi zayiflamig  hastalarda agir seyretmesi, sekonder
enfeksiyonlarda anlamly artisa yol agarak pandemi donemindeki hastalardan izole edilen Klebsiella suslarinda
artista ve antimikrobiyal duyarliliktaki azalmalarda etkili olmus olabilir. YBU mizde izole odalarda takip edilen
bu hastalardaki ¢apraz bulasin azalmasimin Enterococcus suslarimin anlaml olarak diisiik saptanmasinda,
tedavide yiiksek doz steroidlerin kullaniimasimin ise izole edilen Candida suglarinin artmasinda etkili oldugunu
diisiiniiyoruz.
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INTRODUCTION

Intensive Care Units (ICUs) are the hospital departments
where nosocomial infections, antibiotic use, and resistant
microorganisms are frequently seen due to invasive
procedures and lengthy hospital stays. Over the years,
the types of microorganisms that cause bacteremia and
their antibiotic susceptibility may change. Intermittent
determination of the distribution of causative organisms
and their antibiotic susceptibility is essential, as it guides
empirical treatment (1).

Despite optimization of the conditions of ICUs and
advances in antimicrobial therapy, bloodstream infections
are still a cause of high mortality and morbidity (2). Blood
cultures are an essential diagnostic test frequently used
in ICUs. Demonstrating microorganisms in the patient’s
bloodstream is vital for diagnosing and diagnosing sepsis
(3). Extended length of stay in ICUs due to the COVID-19
pandemic and the use of various drugs in the treatment may
change the distribution of microorganisms that may cause
secondary infections and their antibiotic susceptibility.
This study aims to identify the microorganism species
isolated from blood cultures of patients hospitalized in the
ICU of a tertiary center before and during the COVID-19
pandemic and to investigate their antibiotic susceptibility.
MATERIAL AND METHOD

For this retrospective cross-sectional study, approval was
obtained from the Clinical Research Ethics Committee
of the University of Health Sciences, Kanuni Sultan
Stileyman Training and Research Hospital, Istanbul,
Turkey (date:22.06.2022 number:152). The principles of
the Declaration of Helsinki complied with the investigation.
Microorganisms and antibiotic susceptibilities grew in the
blood cultures of patients hospitalized at the University
of Health Sciences Istanbul Kanuni Sultan Siileyman
Training and Research Hospital ICU between March
15, 2019, and March 15, 2020, before the COVID-19
pandemic and between March 15, 2020, and March 15,
2021, were compared. All patients aged 18 years and older
who stayed in the ICU for more than 24 hours without
missing clinical and laboratory results were included in
the study. This retrospective cross-sectional study did
not determine the sample size; all patients between the
relevant dates were included.

It was accepted as causative when the same microorganism
was produced simultaneously in at least two blood

cultures taken from the patients. If only one of the
blood cultures showed growth, if the patient’s clinic was
compatible, or if the same microorganism was isolated
in a different infection site, it was considered a factor.
When Bacillus spp., Corynebacterium spp., coagulase-
negative staphylococcus (CNS), Micrococcus spp., and
Propionibacterium acnes, which belong to the skin flora,
grew in only one of the blood cultures taken at the same
time, it was considered as contamination (4). Repeated
blood cultures from patients were not included in the
study.

Blood cultures in BACTEC Plus aerobic media bottles
sent to the laboratory were incubated in the BACTEC-
FX automated blood culture (Becton Dickinson, USA)
device. All plates were incubated for 18—24 hours at 37
°C. All strains were identified at the species level using
the VITEK 2 (bioMerieux, France) method. Antimicrobial
susceptibility tests of the identified strains were performed
in Phoenix 100 (Becton Dickinson Co., Sparks, Maryland,
USA) device according to the manufacturer’s operating
procedures, according to the recommendations of the
European Committee on Antimicrobial Susceptibility
Testing (EUCAST).

Statistical analysis

SPSS 29.0 (SPSS Inc., Chicago, USA) program was used
to analyze the data. Descriptive data are expressed as
the number of patients, percentage, mean, and standard
deviation. The conformity of the variables to the normal
distribution was evaluated analytically (Shapiro-Wilks
test) and visually (histogram). The Mann-Whitney
U test was used to analyze the quantitative variables
that were not normally distributed among the groups.
Chi-square tests were applied to examine whether the
isolated microorganisms and their antibiotic susceptibility
significantly changed in the pre-pandemic and pandemic
periods. The statistical significance limit was accepted as
p<0.05.

RESULTS

One thousand two hundred eighty-two patients’ blood
culture samples were analyzed in the ICU two years
before and after the COVID-19 pandemic between March
15, 2019, and March 15, 2021. No significant difference
was observed in demographic data before and during
COVID-19. Of the blood culture samples included in the
study, 39.7% (n=510) were sent during the pre-pandemic

Table 1: Demographic data of patients and classification of microorganisms isolated from blood cultures

Variable Total (n=519) Pre-pandemic period (n=202) Pandemic period (n=317) P-value
Age (years) 62.4 (19.3) 60.4 (20.4) 63.6 (18.4) 0.087*
Gender, n (%) 0.071**
Female 239 (46.1) 103 (51) 136 (42.9)

Male 280 (53.9) 99 (49) 181 (57.1)

Microorganism classification, n (%)

Gram positive 370 (71.3) 147 (72.8) 223 (70.3) 0.552%*
Gram negative 112 (21.6) 42 (20.8) 70 (22.1) 0.728%*
Candida spp. 37(7.1) 13 (6.4) 24 (7.6) 0.624**

Values are the number of patients (n), percentage, mean, and standard deviation.

*Mann-Whitney U test, **Pearson Chi-square test
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period and 60.3% (n=772) during the pandemic period.
Growth was detected in the patient’s blood cultures of
39.6% (n=202) in the pre-pandemic period and 41%
(n=317) in the pandemic period. Contamination was
detected in 11.9% (n=61) of blood cultures in the pre-
pandemic period and 12.4% (n=96) of blood cultures
in the pandemic period. In the whole population, gram-
positive bacteria were isolated in 71.3% (n=370), gram-
negative bacteria in 21.6% (n=112), and Candida spp. in
7.1% (n=37) of blood cultures (Table 1).

CNS was isolated from 62.4% (n=126) of the blood
cultures in the pre-pandemic period, Acinetobacter spp.
from 8.4% (n=17), and Enterococcus spp. from 8.4%
(n=17). During the pandemic, CNS was isolated in 60.6%
(n=192) of blood cultures, Klebsiella spp. in 10.8%
(n=34), and Candida spp. in 7.9%. In blood cultures
during the pandemic, Klebsiella spp. was significantly
higher (p=0.0006), and Enterococcus spp. was significantly
lower (p=0.04). However, an insignificant increase in
Candida spp. (6.4% vs. 7.6%) was observed during the
pandemic period (p=0.536) (Table 2).

In the pandemic period, antibiotic susceptibility decreased
in E.coli, Enterobacter spp, and Pseudomonas spp,
although it was not significant (p>0.05) (Table 3).

During the pandemic, a decrease in the sensitivity of almost
all antibiotics was observed in CNS and Staphylococcus
aureus, although it was not significant. A significant
decrease in sensitivity to erythromycin, clindamycin,
levofloxacin, linezolid, and teicoplanin was observed in
CNS during the pandemic period (p<0.05). There was
no significant difference in antibiotic susceptibility in
Staphylococcus aureus before and after the pandemic.
However, Staphylococcus aureus was found to be
methicillin-resistant at a rate of 26.3% (n=5). A significant
decrease in ampicillin susceptibility was detected for
Enterococcus spp. (p<0.05) (Table 4).

During the pandemic period, 57.6% of the patients
followed in the ICU were positive for COVID-19
(n=172). Compared to COVID-19-positive patients
with COVID-19-negative patients during and before
the pandemic, isolated Candida spp. were significantly
higher (p=0.022). There was no significant difference in

Table 2: Distribution of microorganisms isolated from blood cultures in the pre-pandemic and pandemic period

Pre-pandemic period (n=202) Pandemic period (n=317) P-value
CNS 126 (62.4) 192 (60.6) 0.935*
Enterococcus spp. 17 (8.4) 13 (4.1) 0.04%*
Staphylococcus aureus 4(2) 15(4.7) 0.104*
Klebsiella spp. 8 (4) 34 (10.7) 0.006*
Escherichia coli 11 (5.4) 15 (4.7) 0.716*
Acinetobacter spp. 17 (8.4) 14 (4.4) 0.061%*
Pseudomonas spp. 2(1) 5(1.6) -
Enterobacter spp. 3(1.5) 2 (0.6) -
Candida spp. 13 (6.4) 25(7.9) 0.536%*

Values are the number of patients (n) and percentage.
CNS: Coagulase-negative staphylococcus
*Pearson Chi-square test

Table 3: Antibiotic susceptibility of gram-negative microorganisms isolated from blood cultures in the pre-pandemic

and pandemic period

Kiebsiella spp. E.coli Acinetobacter spp. Pseudomonas spp. Enterobacter spp.
BP AP BP AP BP AP BP AP BP AP
n=8 n=34 n=11 n=15 n=17 n=14 n=2 n=5 n=3 n=2
Amikacin 50 324 81.8 73.3 29.4 14.3 50 60 100 50
Gentamicin 50 52.9 81.8 66.7 23.5 14.3 100 60 66.7 50
Imipenem 25 20.6 90.9 60 11.8 7.1 100 20 100 50
Meropenem 25 20.6 72.7 46.7 11.8 14.3 100 40 100 50
Ciprofloxacin 12.5 17.6 54.5 46.7 17.6 14.3 100 60 66.7 50
PIP-TAZO 100 100 100 100 0 100 100 100 100 0
Cefepime 0 100 100 100 100 100 100 100 100 100
TMP-SMX 37.5 41.2 81.8 46.7 17.6 214 0 0 100 50
Ampicilin 12.5 8.8 36.4 333 0 0 0 0 0 0
Colistin 100 100 100 100 100 100 100 100 100 100

Values are given as a percentage.
BP: Before the pandemic, AP: After the pandemic

PIP-TAZO: Piperacilin-tazobactam, TMP-SMX: Trimethoprim-sulfamethoxazole
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Table 4: Antibiotic susceptibility of gram-positive microorganisms isolated from blood cultures in the pre-pandemic

and pandemic period.

CNS Staphylococcus aureus Enterococcus spp.
BP n=25 AP n=40 BP n=4 AP n=15 BP n=17 AP n=13

Penicillin 0 5 0 0 - -
Erythromycin 32% 7.5 75 533 - -
Clindamycin 48%* 17.5 100 60 - -
Levofloxacin 32% 2.5 100 333 - -
Linezolid 96* 75 100 53.3 76.5 84.6
Teicoplanin 92%* 62.5 100 733 82.4 76.9
Vancomycin 88 87.5 100 86.7 88.2 76.9
Ampicillin - - - - 76.5%* 38.5
Gentamicin 48 27.5 100 933 47.1 15.4
TMP-SMX 68 70 100 93.3 59 30.8

Values are given as a percentage.

BP: Before the pandemic, AP: After the pandemic, CNS: Coagulase-negative staphylococcus,

TMP-SMX: Trimethoprim-sulfamethoxazole
*There is a significant difference p<0.05, Fishers Exact test
**There is a significant difference p<0.05, Pearson Chi-square test

Table S: Antifungal susceptibilities for Candida spp iso-
lated from pre-pandemic and pandemic blood cultures

Candida spp.
BP n=13 AP n=24
Amphotericin B 84.6 92
Fluconazole 61.5 60.0
Caspofungin 69.2 88
Voriconazole 76.9 72
Micafungin 69.2 88.0
Flucytosine 69.2 68

Values are given as a percentage.
BP: Before the pandemic, AP: After the pandemic

antifungal susceptibility for Candida spp. according to the
periods (p>0.05) (Table 5).

DISCUSSION

Sepsis is an important problem with high morbidity
and mortality. The treatment must determine antibiotic
susceptibility by isolating the microorganism causing
sepsis in the blood culture (5). It has been reported that
14% of COVID-19-positive patients have a severe
clinical course, and 5% need ICU (6). Zhou et al. reported
secondary bacterial infection in 50% of patients infected
with SARS-CoV-2 and died (4).

Microorganisms grown in blood cultures vary over time
and between hospitals and countries. An international
cohort study reported that gram-negative bacteria were
isolated more frequently (58.3%) in ICUs (7). In a
multicenter study from Canada, the rates of gram-positive
and negative bacteria isolated from patients in the ICU
were reported as 58.6% and 21.2%, respectively (8). In
studies from Turkey, the most commonly reproduced
microorganisms in ICUs are gram-positive cocci,
especially coagulase-negative staphylococci (1,3,9). Sirin
et al. (1) reported the rates of gram-positive and negative
bacteria isolated as 44.9% and 40.3%, respectively, and
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Kiiciikates et al. (9) reported 58.5% and 35.7%. Aytac et
al. reported 60.7% gram-positive, 35% gram-negative, and
4.3% Candida spp. in the pre-pandemic period (3). Studies
have reported methicillin resistance in CNS between
40% and 90.7% (3,10). Vancomycin and teicoplanin are
the most preferred antibiotics for treating methicillin-
resistant staphylococcal infections. However, strains with
decreased susceptibility to glycopeptide group antibiotics
have been reported recently (11). Aytac et al. stated that
CNSs were 100% sensitive to vancomycin and teicoplanin
before and during the pandemic (3). In our study, 71.3%
gram-positive bacteria, 21.6% gram-negative bacteria,
and 7.1% yeast were isolated in the population. Consistent
with the literature, CNS was most frequently isolated in
the pre-pandemic period (62.4%) and during the pandemic
period (60.6%). There was no significant difference in
CNS reproduction rates in the pre-pandemic and pandemic
periods. While no change was observed in vancomycin
sensitivity for CNS, a significant decrease was observed
in teicoplanin and linezolid sensitivity. There may be a
decrease in teicoplanin and linezolid sensitivity due to
the high rate of secondary bacterial infections observed
during the COVID-19 pandemic and the antibiotic therapy
applied to CNS in our ICU. The microorganism differences
reported between centers may be due to conditions such
as the characteristics of the patients followed in ICUs,
ICU bed capacity, different antibiotic treatment protocols
applied, and whether the cause of bacteremia is community
or hospital origin.

Contamination can be seen due to improper skin antisepsis
during sample collection for blood culture. In only one of the
blood cultures sent from the same patient simultaneously,
CNS belonging to the skin flora, Bacillus species (other
than B.anthracis), Micrococcus spp., Corynebacterium
spp., Propionibacterium spp. reproduction is considered
as contamination (3,12). Studies show that CNS strains are
the most common contamination factor (13-14). As a good
quality indicator, the contamination rate is required to be
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below 3% (1). In studies from Turkey, contamination rates
have been reported between 8.6% and 17.8% (1,15). In our
study, 11.9% of contamination was observed in the pre-
pandemic period and 12.4% in the pandemic period. There
was no significant difference between the contamination
rates before and after the pandemic. High contamination
rates may be due to insufficient skin antisepsis, such as
not paying attention to hand hygiene and not using gloves.
Staphylococcus aureus and CNS usually constitute the
majority of Gram-positive bacteria isolated from blood
cultures. Karlowsky et al. CNS and Staphylococcus
aureus rates 42% and 16.5%, respectively (16). In our
study, CNS and Staphylococcus aureus was isolated at
a rate of 62.4% and 2% in the pre-pandemic period and
60.6% and 4.7% during the pandemic period. According
to global surveillance data, Staphylococcus aureus strains
may differ in countries, hospitals, and even in different
units (17). A surveillance study covering European
countries reported that MRSA rates ranged from 5-100%
and decreased in some countries over the years (18). In
Staphylococcus aureus, methicillin resistance has been
reported between 15.3% and 60.4% (9-12,19). Aytag et al.
reported methicillin resistance at a rate of 50% in the pre-
pandemic period and 75% in the pandemic period (3). In
our study, Staphylococcus aureus was found to be 50%
(n=2) before and 20% (n=3) during the pandemic. Studies
from Turkey have reported that no vancomycin resistance
was found in methicillin-resistant and susceptible strains
(20-21). Aytac et al. said that CNS was 100% sensitive
to vancomycin and teicoplanin before and during the
pandemic (3). In our study, Staphylococcus aureus was
100% sensitive to vancomycin in the pre-pandemic period,
while 13.3% resistance was detected during the pandemic.
Enterococci are among the leading causes of nosocomial
infections. Sirin et al. (1) 13.6%, and Cetin et al. (22)
reported that enterococci grew at 8%. In our study,
Enterococcus spp. was significantly less isolated during
the pandemic (8.4% vs. 4.1%). Due to the severe
prognosis of COVID-19 patients followed in the ICU
during the pandemic, the shorter duration of stay in the
ICU and the less cross-contamination because they often
stay in isolated rooms may cause a decrease in the number
of enterococci. The most crucial problem in enterococci is
the increasing resistance to glycopeptide antibiotics. Sirin
et al. reported no glycopeptide resistance in E. faecalis,
whereas 15.5% vancomycin and 13.8% teicoplanin
resistance were in E. faecium (1). In our study, before
the pandemic, vancomycin and teicoplanin resistance in
Enterococcus spp. was 11.8% and 17.6%, respectively.
During the pandemic period, it was found to increase to
23.1% in both vancomycin and teicoplanin. However, no
significant difference was observed between the periods
(Table 4). It is important to determine risk factors for
vancomycin-resistant enterococcal colonization and
infection, to screen patients at risk with rectal swab
sampling, and to take isolation precautions.

E.coli, Klebsiella spp., Pseudomonas spp., and
Acinetobacter spp. were reported to be the most frequently
isolated gram-negative bacteria in patients followed up
in the ICU (1,3,8,16,18). Our study’s most frequently
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isolated gram-negative bacteria were Klebsiella spp.,
Acinetobacter spp., and E.coli, respectively. There was a
significant increase in the reproduction rate of Klebsiella
spp, during the pandemic period compared to the pre-
pandemic period (3.9% vs. 10.8%, p=0.006) (Table 2). It
is known that COVID-19 is more common and severe in
immunocompromised patients. Klebsiella spp. may have
been isolated more frequently during the pandemic since it
can cause infections such as surgical wounds, pneumonia,
bacteremia, and urinary and respiratory system infections,
especially in individuals with weakened immune
systems. It has been reported that bacteremia caused
by Pseudomonas aeruginosa and Acinetobacter spp. is
challenging to treat. Resistance development and mortality
are high in ICUs where patients with weakened immunity
are high (23). Sirin et al. reported that Acinetobacter spp.
and Pseudomonas aeruginosa were isolated at a rate of
13.1% and 4.8%, respectively, from blood culture samples
(1). In our study, Acinetobacter spp. was detected in 8.4%
of the population before and 4.4% during the pandemic.
Pseudomonas spp. was lower than the literature before
the pandemic (1%) and during the pandemic (1.6%). In
recent years, the increased carbapenemase production in
these bacterial species has led to increasing resistance to
carbapenem group antibiotics. In the literature, imipenem
susceptibility has been reported between 51-82% in
Pseudomonas aeruginosa and 14-61% in Acinetobacter
baumannii (22,24). In our study, while the susceptibility
to imipenem in Acinetobacter spp. and Pseudomonas
spp. was 11.8% and 100% in the pre-pandemic period, it
decreased to 7.1% and 20% during the pandemic period.
However, the decrease in sensitivity during the pandemic
period was insignificant (Table 3).

It has been emphasized that aminoglycosides, generally
used with another antimicrobial, are the most effective
antibiotics after colistin in Acinetobacter spp. and
Pseudomonas aeruginosa (1). Turk Dagi et al. reported
that gentamicin and amikacin resistance in Acinetobacter
baumannii were 79% and 59%, respectively (25). In
our study, gentamicin and amikacin resistances for
Acinetobacter spp. were 76.5% and 71.6% before the
pandemic. Consistent with the literature, aminoglycosides,
except colistin, were the most sensitive antibiotics for
Acinetobacter spp. However, although not significant, a
decrease in sensitivities was observed during the pandemic
(Table 3).

Different members of the Enterobacteriaceae family,
especially E. coli and K. pneumoniae, can resist broad-
spectrum beta-lactam antibiotics with their ability to
produce extended-spectrum beta-lactamases (ESBL).
Sirin et al. reported that E. coli and Proteus species were
relatively more susceptible among ESBL-producing
species, while Klebsiella species had higher antibiotic
resistance rates (1). In our study, following the literature,
the antibiotic susceptibility of Klebsiella spp. was lower
than E.coli. Although insignificant during the pandemic, a
sensitivity decrease was observed in both Klebsiella spp.
and E.coli against beta-lactam group antibiotics. Although
colistin has been reported to be the most effective
antimicrobial against 4. baumannii isolates, it has been
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reported that colistin resistance has increased in recent
years (26). Our study did not detect colistin resistance for
Klebsiella spp. and Acinetobacter spp. both before and
during the pandemic (Table 3).

It has been reported that the frequency of hospital-
acquired candidemia has increased in recent years, and it
is isolated between 6-10% in ICUs (1,3). In a study from
Brazil, a ten-fold increase in the frequency of candidemia
was reported in COVID-19 patients receiving high-dose
steroids (27). Rapid diagnosis and treatment are important
in invasive yeast infections since higher mortality has
been reported in COVID-19 cases that do not receive
treatment than those who receive antifungal treatment. In
our study, Candida spp. was detected at a rate of 6.4%
before and 7.6% during the pandemic period. During the
pandemic period, 57.6% of our patients followed in the
ICU were found to be positive for COVID-19. The rates of
Candida spp. isolated from the blood cultures of COVID-
19-positive patients were significantly higher than those
of COVID-19-negative patients (p=0.022).

Limitations

The study’s limitations are retrospective, single-center,
and the patient sample is small.

CONCLUSION

In conclusion, we think that the severe course of
COVID-19 infection in patients with weakened immune
systems may have caused a significant increase in
secondary infections, which may have contributed to the
increase in Klebsiella strains isolated from patients in the
pandemic period, as well as the decrease in susceptibility
to gram-positive and negative microorganisms. The
decrease in cross-contamination in these patients, who are
frequently followed in isolated rooms in our ICU, may
have played a role in the significantly lower detection
of Enterococcus strains. The increase in candidemia in
COVID-19-positive patients may be due to the prolonged
hospital stay and high-dose steroid use in treatment, and
more effective infection control programs and rational
antibiotic use policies should be implemented in similar
pandemic periods that may occur in the future.
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ORIGINAL ARTICLE

Kapadokya Bolgesinde Karbonmonoksit Zehirlenmelerinin Analizi ve
Meteorolojik Verilerle Karsilastirilmasi

Analysis of Carbon Monoxide Poisoning in Cappadocia Region and Comparison with
Meteorological Data

Mustafa Alpaslan

Nevsehir Devlet Hastanesi, Acil Tip Klinigi, Nevsehir, Tiirkiye.
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ABSTRACT

Objective: Analyzing patients diagnosed with CO poisoning in the emergency department, the aim is to evaluate
the weather conditions seen on the admission dates of the patients and to provide up to date information to the
literature.

Material and Methods:It was conducted retrospectively in a secondary care hospital, by screening the patients
diagnosed with CO poisoning with the T-58 ICD code between 01.01.2021 and 31.12.2021. Comparisons were
made with the weather data of 2021 from the meteorology institution.

Results: Within the scope of the study, 169 patients were evaluated with the diagnosis of CO poisoning. The
mean age was 35.20+22.58 years. It was seen that the most applications were in the winter months and in the
morning hours during the day. The mean carboxyhemoglobin (COHb) values of the patients were 24.29+8.81 and
the mean blood lactate level was 2.82+1.98 mmol/L. It was concluded that there was a significant relationship
between COHb level and lactate level. The average wind direction on the days when the cases were seen was
209.84°£94.3°, the average wind speed was 2.53+1.33 m/sec, and the average daily precipitation was 4.69+6.89
kg/m?.

Conclusion: Carbon monoxide poisoning is most common during the winter months. According to the results of
the study, there was a significant increase in the number of cases on the days of southwestern winds. In order to
prevent poisoning, weather conditions should be monitored and necessary precautions should be taken.

OZET

Amag: Acil serviste karbon monoksit (CO) zehirlenmesi teshisi konulan hastalar: analiz etmek, hastalarin
basvuru tarihlerinde goriilen hava kosullarini degerlendirmek ve literatiire giincel bilgiler sunmaktir.

Gereg ve Yontem: Ikinci basamak bir hastanede retrospektif olarak 01.01.2021-31.12.2021 tarihleri arasinda
T-58 ICD kodu ile CO zehirlenmesi teshisi konulan hastalarin taranmast ile yapilmistir. Meteoroloji kurumundan
alinan 2021 yilhina ait hava durumu verileri ile karsilastirmalar yapilmigstir.

Bulgular: Calisma kapsaminda 169 hasta CO zehirlenmesi teshisi ile degerlendirildi. Yas ortalamast
35,20+22,58 di. En ¢ok basvurunun kis aylarinda ve giin igerisinde sabah saatlerinde oldugu goriildii. Hastalarin
karboksihemoglobin (COHb) degerleri ortalama 24,29+8,81 ve kan laktat diizeyi ortalama 2,82+1,98 mmol/L
olarak él¢iildii. Karboksihemoglobin diizeyi ile laktat diizeyi arasinda anlamli iligki oldugu sonucuna varildi.
Vakalarin goriildiigii giinlerdeki riizgar yonii ortalamasi 209,84°+£94,3°, ortalama riizgar hizi 2,53+1,33 m/sn ve
ortalama giinliik yagis miktart 4,69+6,89 kg/m? olmustur:

Sonug¢: Karbon monoksit zehirlenmesi en sik kis aylarinda goriilmektedir. Calisma sonuglarina gore lodos
riizgarlar: oldugu giinlerde anlamli derecede vaka sayisinda artis olmustur. Zehirlenmelerin oniine gegilmesi
icin hava kosullarimin takibi yapilmali ve gerekli uyarilar yapilarak tedbirler alinmalidir.

Anahtar Kelimeler:

Karbon monoksit zehirlenmesi
Karboksihemoglobin ve laktat
iliskisi

Riizgarli Hava

GIRIS

Karbon monoksit gazi, kokusu ve rengi olmayan zehirli
bir gaz olup karbon igeren materyallerin yeterli derece
yanmamasi ile ortaya ¢ikar (1). Son derece zehirli olan
bu gaz kiside uyart ya da semptom vermeden dahi hizla
6lime yol agabilir. Karbon monoksit gazi en sik; soba
bacasindan sizma, sofbende olusan gaz sizintisi, otomobil
egzozlar1 ve yanginlarda goriiliir (1,2). Karbon monoksit
gaz1 hemoglobine normal oksijenden 250 kat daha fazla
baglanarak ¢ok daha hizli sekilde dokulara ulasarak
kisa siirede oliimciil sonuglar dogurabilir (1). Karbon
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monoksit gazi, kapali ortamlarda daha ¢ok goriilir ve
iyi bir havalandirma ile dahi ortamda birikmis vaziyette
bulunabilir (2). Semptom vermeden zehirlenmelere neden
olabilir. Teshis ve tedavi siireci ne kadar hizli olursa
ayn1 oranda morbidite ve mortalite azalmaktadir (2).
Semptom goriilen ve zehirlenme siiphesi olan hastalar
en sik acil servise bagvurmaktadir. Bagvurularn biiyiik
cogunlugu soguk ve/veya riizgarli havalarda olmaktadir
(3). Karbon monoksit zehirlenmeleri, yasanilan bdlgenin
hava sartlar1 ve toplumun sosyoekonomik sartlarina gore
bazi bolgelerde daha sik goriilmektedir (4). Hastalar
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Grafik 1: Karbon Monoksit Zehirlenmesi fle Bagvuran Hastalarin Aylara Gore Dagilimi
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Grafik 2: Karboksihemoglobin Diizeylerine Gore Hasta Sayilarimin Dagilim1

genelde zehirlenme oldugunun farkinda degildir ve
spesifik olmayan semptomlarla bagvurmaktadirlar. Hafif
zehirlenmelerde bulanti, bas agrisi, bas donmesi kirginlik
gibi semptomlar daha ¢ok goriilmektedir (5). Ancak ileri
diizey zehirlenmelerde biling kaybi, koma gibi durumlar
goriiliir (5,6). Bu sekilde gerceklesen basvurularda
en Onemli tani yontemi CO zehirlenmesinden siiphe
duyulmasidir. Tan1 koymadakullanilan en 6nemli tetkik kan
gazidir. Karboksihemoglobin degerinin yiiksek bulunmasi
tani i¢in yeterli bir kriterdir (7). Tedavide ise normobarik
veya hiperbarik oksijen tedavisi kullanilmaktadir (7,8).

Meteoroloji biliminde ise riizgar yonleri derece olarak su
sekilde siniflandirilmaktadir: Yildiz riizgarlar1 000°, poyraz
rliizgarlar: 045°, giin dogusu riizgarlar1 090°, kesisleme
riizgarlar1 135°, kible riizgarlari180°, lodos riizgarlar
225°, giin batist riizgarlar1 270°, karayel riizgarlar 315°
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dir. Bu verilere gore 000°-090° arasi poyraz, 090°-180°
arast kesisleme, 180°-270° arasi lodos, 270°-360° arasi
karayel riizgarlar1 olarak degerlendirilir (9). Ayrica riizgar
hizlarmi da su sekilde siniflandirmistir; sakin (C): 0.0-0.2
m/sn, esinti: 0.3-1.5 m/sn, hafif riizgar 1.6-3.3 m/sn, tath
riizgar: 3.4-5.4 m/sn, orta riizgar: 5.5-7.9 m/sn, sert riizgar:
8.0-10.7 m/sn, kuvvetli riizgar: 10.8-13.8 m/sn, firtinamst
riizgar: 13.9-17.1 m/sn, firtina:17.2-20.7 m/sn, kuvvetli
firtina: 20.8-24.4 m/sn), tam firtina: 24.5 - 28.4 m/sn, ¢ok
siddetli firtina: 28.5-32.6 m/sn, Harikeyn (Orkan): 32.7 m/
sn ve fazlasini ifade eder (9).

Bu ¢aligmanin amaci acil serviste CO zehirlenmesi teshisi
konulan hastalarin analizini yapmak ve zehirlenmelerin
hangi vakitlerde ve hava kosullarinda sik meydana
geldigini analiz ederek vakalarin Oniine gegilmesini
artirmak adina veriler elde etmektir.
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GEREC VE YONTEM

Calisma, 01.01.2021 ile 31.12.2021 tarihleri arasinda
1 yillik wveriler analiz edilerek ikinci basamak acil
serviste CO zehirlenmesi tanist konulan hastalarda
retrospektif arsiv taramasi ile yapilmistir. Calismaya
Nevsehir Hacibektas Veli Universitesi 12.12.2022 tarih
ve 2022/112 sayili etik kurul onayr alindiktan sonra
baslanmistir. Karbon monoksit teshisi kesinlestirilen ve
kan gazinda COHb degeri 10’un iizerinde olan hastalar
CO zehirlenmesi kabul edilmistir. Hastalarda demografik
veriler, klinik veriler ve meteoroloji genel miidiirliigiinden
alman riizgar yoni, hiz1 ve giinliik yagis miktart verileri
karsilastirilmistir.  Verileri analiz etmekte Statistical
Packagefor Social Sciences for Windows 21,0 (SPSS
21,0) programu kullanilmustir. Istatistiksel analiz olarak
tanmimlayicr istatistikler (frekans, yiizde dagilimi) ve iki
grup arasinda kategorik degiskenlerin karsilagtiritlmasinda
ki kare testi kullanilmistir. Sonuglar ortalama + SS,
veya frekans (yiizde) seklinde verilmistir. Yiizde 95
giiven araliginda p < 0.05 istatistiki olarak anlamli kabul

edilmistir.
BULGULAR
Calismada ¢ocuk acil ve eriskin acil klinigi

degerlendirilmis olup 169 hastaya CO zehirlenmesi teshisi
konulmustur. Hastalarin %61,9 u kadindi. Yas araligi
degerlendirdiginde ise en diisiik 2 ve en yiiksek 89 yasinda
hasta oldugu goriildii. Yas ortalamasi ise 35,20+£22,58
di. Hasta basvurularinin daha ¢ok kis aylarinda oldugu
goriilmekle beraber en ¢ok basvuru %22,6 orani ile
Mart aymdadir. Yaz aylarinda ise hi¢ basvuru olmamigtir
(Grafik 1). Hastalarin basvuru saatleri incelendiginde
00:00-06.00 saatleri arasinda 24, 06:00-12:00 saatleri
arasinda 75, 12:00-18:00 saatleri arasinda 47, 18:00-
24:00 saatleri arasinda 23 hasta basvurmustur. En cok
bagvuru %44,3 oranla 06:00-12:00 saatleri arasindadir.
Hastalarin COHb degerleri incelendiginde en diisiik 10,20
ve en yliksek 55,90 degerlerine ulagilmistir. Ortalama
deger ise 24,2948,81dir. Degerler aralikli olarak detayli
incelendiginde ise COHb degeri;10-20 arasi 54 hasta
(%32,1), 20-30 aras1 78 hasta (%46,4), 30-40 aras1 24
hasta (%14,3), 40-50 aras1 11 hasta (%6,5), 50-60 arasi
1 hasta (%0,6) oldugu goriildii (Grafik 2). Kanda laktat
diizeyleri incelendiginde en diisiik deger 0,75mmol/L, en
yiiksek deger ise 18,10mmol/L dir. Ortalama kan laktat

Tablo 1: Riizgér Yonii ve Vaka Sayilari

diizeyi 2,82+1,98 mmol/L dir. Degerler aralikli olarak
incelendiginde ise 0-2 araliginda 60 (%35,7) hasta,
2-4 araliginda 84 hasta (%50), 4-6 araliginda 14 hasta
(%8,3), 6-8 araliginda 6 hasta (%3,6), 8-10 araliginda 2
hasta (%1,2), 10 ve iizerinde ise 2 hasta (%1,2) sonucuna
varilmistir (Grafik 3). Karboksihemoglobin degerleri ve
laktat diizeyleri arasindaki iliski analiz edildiginde iki grup
arasinda anlaml iliski oldugu goriildi (Ki Kare 165,829,
p<0.001). Calismada zehirlenme vakalarmin gorildigi
giinlerde, riizgar yonleri derece olarak analiz edilmistir.
Calismaya gore vakalarin gorildigi gilinlerdeki riizgar
yonii ortalamasi 209,84°+94,3° dir. Zehirlenme vakalarinin
goriildiigii  giinler ve riizgdr yonleri karsilastirmasi
yapildiginda anlamli sonuglar ortaya ¢ikmistir (Ki Kare
840.000, p<0,001). Bu sonuca gore ortalama en fazla
vaka 99 hasta ile %58,9 oraniyla 180°-270° arasinda
oldugu giinlerdedir. Istatistiksel olarak riizgar yonleri ve
vaka sayilari tablo 1 de verilmistir. Vakalarin goriildigii
giinlerde goriilen riizgar hizi karsilagtirmasi yapilmistir.
En diisik hiz 0,7 m/sn, en yiiksek hiz ise 5,5 m/sn dir.
Ortalama riizgdr hizt ise 2,53+1,33 m/sn dir. Riizgar
hizlarina goére smiflandirma yapildiginda ise en fazla
%41,7 orantyla 3,4-54 m/sn araliginda goriilmiistiir.
Genel olarak degerlendirme yapilirsa %97 oraninda 1,6-
7,9 m/sn araliginda vaka sayist daha fazladir. Vakalarin
goriildiigii giinler ile riizgdr hizt karsilagtirildiginda iki
grup arasinda anlamli fark goriilmedi (Ki Kare 4368,
p>0,05). Zehirlenme vakalarinin goriildiigii giinlerdeki
yagis miktart analiz edilmistir. Buna gore vakalarin
goriildiigii glinlerde en disiik 0 kg/m? en yiiksek ise
29 kg/m? yagis gorlilmiistiir. Ortalama yagis miktart ise
4,69+6,89 kg/m? dir. Vakalarin goriildiigi giinler ile yagis
miktar1 karsilastirildiginda iki grup arasinda anlaml fark
goriilmedi (Ki Kare 2434,95, p>0,05). Riizgar yonii ile
kanda COHb diizeyleri arasinda iligki karsilastirilmis
olup anlamli sonuglar elde edilmedi (Ki Kare 32,743,
p> 0,05). Riizgar hiz1 ile kanda COHb diizeyi arasinda
anlamli iliski yoktur (Ki Kare 94,165, p>0,05).Yagis
miktart ile COHb diizeyi arasinda anlamli iligki yoktur
(Ki Kare 60,790, p>0,05). Calismada degerlendirilen
hasta grubunda 4 hasta takip amagli servise yatirilmis, 5
hastaya ise hiperbarik oksijen tedavisi i¢in sevk talebinde
bulunulmustur. Calisma kapsamina alinan hasta grubunda
6liimle sonlanan vaka yoktur.

Riizgar Yonii Hasta Sayis1 (N) Yiizde (%)
000° 0 0
000°- 045° 22 13,1
045°- 090° 0
090°- 135° 0
135°- 180° 9 5,4
180°- 225° 66 39,3
225°-270° 33 19,6
270°- 315° 14 8,3
315°- 360° 24 14,3
Toplam 169 100
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Alpaslan

TARTISMA

Karbon monoksit zehirlenmeleri 6zellikle soguk
havalarda ve kis aylarinda acil servislerde sik goriilen
vakalar arasindadir(2). Kokusuz ve renksiz olan CO
gaz1 farkindalik yaratmadan zehirlenmelere neden
olabilmekte ve erken fark edilmedigi takdirde o6limle
sonuglanabilmektedir (1,2,13). Karasal iklimin oldugu ve
ozellikle kig aylarinin daha sert hava kosullart ile gectigi
bolgelerde 1sinma kaynakli olarak kullanilan yakitlarin
yeterli derecede yanmamasi ve/veya hava kosullarinin
olumsuz olmasi nedeniyle zehirlenme oranlari artmaktadir
(13,15).

Calismada vaka yasi ortalama 35,20+£22,58 olarak
goriilmiis ve ¢ogunluk %061,9 oranla kadinlardan
olusmustur. Yas ortalamasini; Arict ve ark. 30,2+15,4 (1),
Yilmaz ve ark. 39,5+16,3 (3) ve Topgu ve ark 37,5+17,8
(10) olarak analiz etmis olup bu ¢alismadakine benzer yas
ortalamasi degerleri goriilmiistiir. Amerika’da yapilan bir
calismada ise yas ortalamasi 30+20 ¢ikmustir (14). Karbon
monoksit zehirlenmeleri genelde ev ortaminda olmakla
beraber acil servislere bagvurular aile seklinde olmaktadir.
Cocuk ve yaslilarin da oldugu goéz oniine alinirsa genel
olarak ¢alismalarda benzer yas ortalamast degeri ortaya
cikmaktadir. Cinsiyet dagilimi da bazi ¢aligmalarda bu
calismada oldugu gibi zehirlenmenin daha ¢ok kadinlarda
goriildiigiinii gosterirken (1,3), Eskisehir’de yapilan bir
calisma erkeklerde daha c¢ok zehirlenme goriildiigiini
belirtmistir (13). Topgu ve ark. yaptigi caligmada
olgularin %50 sinin erkek oldugunu belirtmislerdir
(10). Yunanistan’da yapilan bir ¢alismada erkek orani
¢ok daha yiiksek c¢ikmistir (4). Yapilan caligmalara
gore cinsiyet dagiliminda anlamli bir fark yoktur.
Calismadan elde edilen verilere gore vakalarin tamamina
yakint kig aylarinda goriilmiistiir. Benzer g¢aligmalarda
da kig aylarinda CO zehirlenmesi vakalarinin artigi
goriilmektedir (1,3,10,13-15). Bu galismada en ¢ok Mart
ayinda vaka goriilmiigtiir. Amerika’da yapilan bir ¢alisma
en ¢ok Aralik aymda vakalarin goriildigiinii belirtmistir
(14). Ulkemizde yapilan farkl iki ¢aligmada ise en ¢ok
Ocak ayinda vaka goriildigii belirtilmistir (3,11,12).
Caligmalarin biiyiikk bir kismi1 CO zehirlenmelerinin kis
aylarinda daha ¢ok oldugunu vurgulamaktadir. Aylar
arasindaki vaka sayisindaki fark bolgesel olarak hava
sartlarinin degismesine bagli olarak ortaya ¢ikmaktadir.
Hastalarin bagvuru saatlerine bakildiginda en ¢ok sabah
saatlerinde (06:00-12:00) basvuru yapilmistir. Topgu ve
ark. nin yaptig1 bir ¢alismada en ¢ok basvuru 20:00-08:00
saatleri arasinda olarak %97,3 oraninda verilmis olup
(10), Tursun ve ark. yaptiklari yaptigi caligmada ise saatler
arasinda anlamli fark goriilmemistir (11). Bu ¢aligmadaki
verilere gore hastalarin biiyiik cogunlugunun uyku aninda
semptomlarin farkina varmadigint ve ozellikle sabah
saatlerinde basvuru yaptigi disiiniilmektedir. Uykuda
gecirilen siirede CO zehirlenmelerinin farkinda olma
durumu disebilir ve ge¢ kalinmig durumlarda oliim
ihtimali artabilir.

Bagvuru aninda kanda COHb degeri bu ¢alismada ortalama
24.29+8,81 di. Karboksihemoglobin seviyesini ortalama
Topgu ve ark. 23,7£9,2 (10), Usul ve ark. 20,9+10,9
(16), Ozdemir ve ark. 25,35+8,31(17), Emektar ve ark.
27,248,9 (18) olarak dlgmiislerdir. Ancak bir calismada
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ise 53,5+17,3 olarak daha yiiksek seviyelerde oldugu
goriilmiistiir (13). Kanda COHg diizeyi, hastalarin CO
gazina maruziyetine, acil servise zehirlenme sonrasi gegen
basvuru stirelerine, kan gazi cihazlarinin kalibrasyonuna
gore farkliliklar gosterebilir. Bu calismadaki ortalama
deger literatiir verilerine yakin degerlerde olmustur.
Hastalarin laktat diizeyleri incelendiginde ortalama
deger 2,82+1,98mmol/L olarak elde edilmistir. Karbon
monoksit zehirlenmesi goriilen vakalarda kan laktat
diizeyi arastirilan benzer ¢alismalarda ortalama degerlerin
bu calismadakine yakin seviyelerde oldugu goriilmiis
olup ortalama laktat diizeyini Tursun ve ark. yaptiklari
calismada 1,94 mmol/l (11), Usul ve ark. 2,4+1,8 (16),
Ozdemir ve ark. 2,3 mmol/L (17) olarak &lgmiislerdir.
Zehirlenme goriilen vakalarda kanda COHb diizeyi ve
laktat diizeyleri arasinda bu ¢alismada oldugu gibi yapilan
benzer ¢aligmalarda iki deger arasinda korelasyon oldugu
gorilmiistiir (16-19).

Calismada hava kosullar1 ile zehirlenme vakalarinin
sikligt incelendi. Vakalarin oldugu giinlerdeki riizgar
yoni ortalamasi 209,84°+94,3° olmakla beraber en fazla
vaka %58,9 orantyla 180°-270° arasinda oldugu giinlerde
goriildi. Calismadaki vakalarin biiyiik cogunlugu (%58,9)
lodos riizgarlari olan giinlerde, ikinci siklikta ise karayel
riizgarlart (%22,6) oldugu giinlerdeydi. Yilmaz ve ark.
Ankara ilinde CO zehirlenmelerinde meteorolojik verilerle
ilgili bir ¢alisma yapmuislardir. Bu ¢alismadan farkli olarak
vakalar en sik kuzey ve kuzeydogu yoniindeki riizgarlarda
goriilmiistiir (3). 1ki ¢alisma arasindaki farkin bolgesel
farkliliktan kaynaklandigi o6ngorilmektedir. Vakalarin
oldugu giinlerde riizgar analizi yapilmis olup ortalama
rizgdr hiz1 ise 2,53+1,33 m/sn olup, riizgar hizlarma
gore siniflandirma yapildiginda ise en fazla vaka %41,7
orantyla 3,4-5,4 m/sn araligindaydi. Bu ¢aligmada en ¢ok
vaka tatli riizgar araliginda goriilmiis olup riizgar hizlari ile
zehirlenme vakalari arasinda anlamli iliski bulunamadi (Ki
Kare 4368, p>0,05). Vakalarin goriildiigi giinler ile yagis
miktar1 karsilastirildiginda iki grup arasinda anlaml fark
goriilmedi (Ki Kare 2434,95, p>0,05). Analiz sonuglarina
gore riizgar yoni ile zehirlenme vakalari arasinda iliski
oldugu goriilmekle beraber riizgar hizi ve yagis miktarmin
anlamli derecede etkili olmadigr kanaatine varildi.
Ayrica meteorolojik faktdrler ve hastalarin kanda COHb
ve laktat diizeyleri arasinda iliski olup olmadigi analiz
edilmis ve veriler arasinda anlamli farklar goriilmemistir.
Literatiirde CO zehirlenmeleri ile ilgili ¢ok sayida ¢alisma
olmakla beraber meteoroloijk verilerin karsilastirildigt
calisma sayisi nadirdir. Bu nedenle verileri karsilagtirma
konusunda yeterli kaynak bulunamamistir. Oniimiizdeki
zamanlarda farkli bolge ve iklimlerde bu tarz ¢alismalarin
yapilmasi literatiire yeni veriler katma adma faydali
olacaktir.

Kisithhklar

Hiperbarik oksijen tedavisi amactyla sevk edilen hastalarin
mortalitesi degerlendirilemedi.

SONUC

Karbon monoksit zehirlenmesi en sik kis aylarinda
goriilmektedir. Caligma sonuglarina gore lodos riizgarlar
oldugu giinlerde anlamli derecede vaka sayisinda artis
olmustur. Zehirlenmelerin 6niine gecilmesi igin hava
kosullarinin takibi yapilmali ve gerekli uyarilar yapilarak
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tedbirler alinmalidir. Ayrica acil servislerde c¢alisan ayirict tanida mutlaka diisiinmesi gerekir. Erken teshis
hekimlerin 6zellikle kis aylarinda CO zehirlenmesini mortaliteyi azaltmaktadir.

Cikar Catismasi: Yazarlar aralarinda ¢ikar ¢atigmasi olmadigini beyan ettiler.

Etik: Calisma i¢in Nevsehir Hacibektas Veli Universitesi 12.12.2022 tarih ve 2022/112 say1li etik kurul onay1 alinmistir.
Fon: Bu c¢alisma i¢in hi¢bir kurum veya kurulustan finansal destek alinmamastir.

Son okuma ve Kabul: Tiim yazarlar.
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B12 Deficiency and Helicobacter Pylori Enfections in Adolescents
Adolesanlarda B12 eksikligi ve Helikobakter Pylori Sikligi

Kamuran Suman’ Ebru Gok?2 Havva Kuscu? Hasan Turan*

Musa Biiyiik® Murat Suman®

1- Afyonkarahisar Devlet Hastanesi, Perinatoloji Klinigi, Afyon, Tiirkiye.

2- Erciyes Universitesi Tip Fakiiltesi, Cocuk Saglig1 ve Hastaliklart Anabilim Dali, Kayseri, Tiirkiye.
3- Siileyman Demirel Universitesi, Hemsirelik, Isparta, Tiirkiye.

4- Osmangazi Universitesi Cocuk Cerrahi Anabilim Dals, Eskisehir, Tiirkiye.

5- Afyonkarahisar Cay Devlet Hastanesi, Kadin Dogum Klinigi, Afyon, Tiirkiye.

Keywords:
ABSTRACT Adolescents
Objective: Low intake of Vitamin B12 (vit B 12) with malabsorptions are the most critical factors causing the Vitamin B 12
deficiency. Vit B 12 deficiency has also been associated with Helicobacter pylori (HP) gastritis in previous Helicobacter pylori
studies. This studys main goal is to find a similar relation with recent studies or an opposite conclusion. For
this purpose we choose the most suitable group; patients with the same two diseases HP gastritis and vit B 12
deficiency.
Methods: The whole study was conducted retrospectively. In the study we included 19 patients (mean age: 15.6
+ [.3 years ). The B12 levels of patients undergoing upper gastroscopy for any reason were studied. We tried to
figure out whether B12 deficiency and HP positivity were statistically significant. The Electrochemiluminescence
immunoassay method has been used for serum vit B12 level measurement.
Results: There are 15 (62.5%) patients with neurological symptoms and 6 (25.0%) patients with fatigue and
weakness. Only 3 (12.5 %) patients have no symptoms. There was no statistical significance between these groups
(p=0.224). There are 18 (75%) patients with HP positivity. HP positive and negative patients have levels of B12
108.6 + 31.1 pg/mL and 113.5 + 41.2 pg/mL respectively (p=973).
Conclusion: There were no statistical significance with vitamin B 12 levels in HP-positive patients and HP-
negative patients. It sure be beneficial to use a bigger aspect patients group to have better results between HP
infection and vitamin B 12 deficiency relation.
OZET Anahtar Kelimeler:
Amag: Malabsorbsyon B12 eksikligi sebeplerindendir. B12 vitamin eksikligine neden olan beslenme yetersizligi Adolesan
yada uygunsuz diyet sebeplerden sayilabilir. Yapilan pek ¢ok ¢alismada B12 vitaminin eksikligi Helikobakter B2 vitamini
pilori (HP) ile iliskilendirilmistir. Bu ¢alismadaki amacimiz eksikligi olan adolesanlarda B12 ve HP birlikteliginin Helikobakter pilori
arastirilmasidir.
Yontem: Calisma kaynak teskil eden veriler retrospektif olarak hasta dosyalarinin meslektaslarimiz tarafindan
taranmast yolu ile elde edilmistir. Meslektaslarimizin ¢alismakta bulundugu merkezlerde iist gastrointestinal
sistem endoskopisi ve hizli tireaz testleri ile HP tanist almis hastalarin B12 diizeyleri taranarak ¢alismaya dahil
edilmislerdir. Calismaya 19 hasta (ortalama yas: 16.2 2.3 yil) dahil olmus bu hastalarin B12 vitamini diizeyi
elektrokemiluminesens immunoassay ile él¢iilmiistiir.
Bulgular: Calismamizda hastalarin 17 sinin (%58.5) norolojik semptomlar ile basvurdugu goriildii. Baska
sebepler ile tetkik edilen diger hastalarin iigiinde (%13.5) B12 vitamini eksikligi tespit edildi.Bazi hastalarda ise 8
(%25.0) yorgunluk ve halsizlik sikdyetlerin ana sikayetlerini olusturdugu goriildii. B12 diizeyleri kiyaslandiginda
semptomatik ve asemtomatik hasta gruplarimin B12 vitamini diizeyleri arasindaki fark anlamli bulunmadi.
(p=0.224). Hastalarin onsekizinde (%75) HP pozitifligi saptanirken HP pozitif hastalarin vitamin B12 diizeyleri
ile HP negatif hastalarin B12 diizeyleri kiyaslandiginda swraswyla 103.4 + 34.3 pg/mL ve 117.5 + 43.2 pg/mL
degerlerine ulasildi. (p=973).
Sonug¢: B2 vitamini diizeyleri kiyaslandiginda HP enfeksiyonu pozitif olan ¢ocuklarda diizeyler daha diisiik
olmakla beraber HP negatif hastalarla arasindaki fark anlamli bulunmamustir. Bu birlikteligin gosterilebilmesi
icin genis hasta gruplari ile daha biiyiik 6l¢ekte ¢alismalarin yapilmast yararl olabilir.

INTRODUCTION acquired in childhood and may be lifelong if not treated.
Helicobacter pylori (HP) is a gram-negative bacterium that (1) HP Infection can lead to gastritis, gastric ulcers, gastric
is common throughout the world. While its prevalence in cancer, and micronutrient deficiencies. Vitamin B12
the adult population is about 50% in developed countries, deficiency has also been seen in patients with HP gastritis.
it reaches 90% in developing countries. Infection is Vitamin B12 cannot be synthesized in the human body (2).
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It is available only in animal foods. Dairy products, meat,
eggs, poultry, fish, and shellfish are foods rich in vitamin
B12. There are many studies investigating the molecular
biology of vitamin B12 deficiency. In vitamin B12
deficiency, purine and pyrimidine cannot be synthesized,
resulting in megaloblastic anemia (3). The accumulation of
methylmalonyl- CoA may be responsible for neurological
findings (4). Vitamin B12 deficiency is usually due to
malabsorption, it can also occur in the elderly, vegans, and
strict vegetarians due to low intake. The aim of this study
is to determine if there is a relationship between HP and
vitamin B12 deficiency.

MATERIAL AND METHODS

This is a retrospective study. Adolescent patients with
vitamin B12 deficiency who underwent endoscopy
were our study group. After the local ethics commetee
aproval study begin. (12/11/21) Vitamin B12 levels were
measured by the electrochemiluminescence immunoassay
method. Vitamin B12 deficiency was defined as a serum
vitamin B12 level < 150 pmol/L (< 200 pg/mL) with two
measurements repeated on different days and concurrent
hematologic or neurologic findings of vitamin B12
deficiency. Patients with known vitamin B12 deficiency
due to chronic illness such as Crohn’s disease, celiac
disease, and gastric or intestinal resection were excluded
from the study. Patients with familial cobalamin metabolic
disorders and IF-related deficiencies who had received
vitamin B12 or multivitamin therapy in the past year were
also excluded from the study. Their diets included animal
products and were not vegans or vegetarians. Patient age
and sex, complaints at presentation, and vitamin B12
levels were obtained from medical and computer records.
Endoscopy of the upper gastrointestinal tract was
performed in all patients. Endoscopically, two biopsies
were taken from the esophagus, corpus, antrum, and
duodenum. A biopsy specimen from the antrum was
placed in a preparation containing urea agar and a pH
indicator for the rapid urease test (CLO test duo, Kimberly-
Clark-Ballard Medical Products, Draper, UT). The other
specimens were placed in 10% formalin immediately
after collection and examined histopathologically. The
cases with positive urease test and HP, detected by
histopathological examination, were accepted as HP
positive. Patients in whom HP was not found on either
examination were considered HP negative.

All data were collected using the SPSS v11.0 program, and
statistics were generated using this program. Numerical

data were expressed as mean + standard deviation (SD).
The chi-square test was used to compare group ratios.
When the expected values in the eyes were less than 5,
the group ratios were compared using Fisher’s exact chi-
square test. A comparison of the means of the three groups
was performed with the Kruskal-Wallis test. The means of
the two groups were compared using the Mann-Whitney U
test. A p-value of less than 0.05 was considered significant.
RESULTS

Twenty-four patients (mean age: 15.6 = 1.3 years), 18 of
whom were girls (75.0%), were included in this study.
While 15 (62.5%) of the 24 patients included in the study
had neurological symptoms such as headache, dizziness,
numbness/tingling in the arms and/or legs, 6 (25.0%)
patients complained of weakness and fatigue and were
examined for hematological findings. . Three (12.5%)
patients were referred to our outpatient clinic after an
examination for other reasons revealed vitamin B12
deficiency (Table 1).

There was no difference between the vitamin B12 levels of
patients who had neurologic or hematologic symptoms and
asymptomatic patients (Table I). There was no difference
between boys and girls in vitamin B12 levels (119.8 +42.9
pg/ml and 106.5 + 29.8 pg/ml, p= 0.312, respectively).
Five patients (20.8%) had dyspepsia, while the remaining
patients had no stomach-related symptoms. Two children
in one HP positive and the other HP negative group had
weight-to-height ratios of 84% and 86%, respectively;
all other children had normal values for age and weight-
to-height. None of the patients were vegan or vegetarian.
There were no patients with inadequate or imbalanced
nutrition in their dietary history. In 18 (75%) of 24 patients
with B12 deficiency, HP was positive in the rapid urease
test (Table I). All of these patients were histopathologically
positive for HP. Endoscopically, gastritis was present in
23 (96%) of 24 patients (endoscopic erosive pangastritis
in one (4%) patient, endoscopic hyperemic antral gastritis
in 4 (18%) patients, endoscopic hypertrophic pangastritis
in two (8.7%) patients, and in the remaining 16 (69.3%)
patients. ), endoscopic erythematous pangastritis) was
noted in one patient, whereas normal endoscopic findings
were observed in 1 patient. Antral atrophic gastritis with
HP was detected histopathologically in two of our patients
(8.3%), and HP -positive chronic gastritis was found in
16 (67%) patients (Table I). While the mean vitamin B12
level of HP -positive patients was 108.6 + 31.1 pg/ml, the
mean B12 level of HP -negative patients were 113.5+41.2

Table 1: Demographic, anthropometric, hematological and endoscopic characteristics of patients with vitamin B12

deficiency
Neurological (n=15) | hematological (n=6) | asymptomatic (n= 3) p*
Age 152+1.3 16.5+1.3 16.0+ 1.0 0.191
Girl/Boy 11/4 5/1 2/1 0.837
Height for Age 98.6 4.5 99.0+5.6 98.0+3.2 0.575
Weight for Height 110.6 £13.6 89.9+5.9 92.9+49 0.425
B12 vit. (pg/mL) 110.1 £37.0 97.5+16.7 129.3+31.4 0.224
Athrophic gastritis, n(%) 1(6.7) 1(16.7) 0(0.0) 0.646
HP (+) patients**, n (%) 9 (60) 6 (100) 3 (100) 0.091

*Kruskal Wallis test
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pg/ml, and no statistical difference was found (p=973).
DISCUSSION

In this study, an upper gastrointestinal tract endoscopy was
performed to investigate the frequency of HP in children
with vitamin B12 deficiency (5). HP was found in 75% of
children with various clinical symptoms and vitamin B12
deficiency. Although serum vitamin B12 levels were lower
in patients with HP positivity, no statistically significant
difference was found (6). Many studies in adults have
reported vitamin B12 deficiency in patients with HP
gastritis in the literature (7). The mechanisms by which
Helicobacter pylori infection causes B12 deficiency are
not fully known (8).

Vitamin B12 ingested with food is bound to proteins.
Vitamin B12, separated from proteins in the acidic
environment of the stomach, binds to the transporter
haptocorin (protein-R), also called transcobalamin I,
which is found in saliva. About 80% of circulating
vitamin B12 is bound to haptochorin (9). In the acidic
environment of the stomach, haptochorin has a greater
affinity for vitamin B12 than intrinsic factor (IF). After
the haptochorin-vitamin B12 complex enters the small
intestine, it is partially digested by pancreatic enzymes
and combines with IF, which has a higher affinity for
vitamin B12 in the alkaline environment of the intestine. In
addition, IF is resistant to digestion by pancreatic enzymes
(10). The vitamin B12- IF complex that reaches the
terminal ileum is taken up into the cell by phagocytosis by
binding to its specific receptors (5,9,10). Because of these
pathogenetic mechanisms, the stomach plays an important
role in vitamin B12 metabolism, and B12 metabolism is
also affected in gastric diseases. Although vitamin B12
levels were low in the HP-positive group in our study,
the difference between HP-negative patients was not
significant. It is suggested that this is due to the small
number of patients in our study. In the literature, there
are few studies and case reports of children investigating
the relationship between HP and vitamin B12 deficiency
(4,6,7). In all these case reports and studies, HP positivity
was found to be associated with B12 deficiency (11). On
the other hand, there are also studies in the literature that

show that there is no correlation between HP infection and
B12 levels (12). Because dietary habits, polymorphisms
in B12 metabolic pathways, and the frequency of HP
may vary from country to country, new studies with large
groups of patients are needed on this topic. In our study,
the detection rate of HP positivity in children with B12
deficiency was 75% (13). In a study of adults conducted
by Kaptan et al, the rate of HP positivity in patients
undergoing endoscopy for B12 deficiency was 56%. In
this study, the elimination of HP resulted in an increase
in B12 levels in 40% of patients, and the researchers
found that performing endoscopy in patients with B12
deficiency and treating HP was sufficient to increase B12
levels in many cases. Although all children in our study
were diagnosed with B12 deficiency, the rate of atrophic
gastritis was low (14). In a study of adults, Tamura et al.
showed that the HP-positive group had a higher atrophic
gastritis score and lower vitamin B12 levels than the HP-
negative group. In this study, it was hypothesized that
the low vitamin B12 level was related to the decrease in
gastric acid secretion due to atrophic gastritis. However,
although the rate of atrophic gastritis was low in our study,
the HP positivity was high. In other words, an infection
of HP can cause vitamin B12 deficiency without causing
atrophic gastritis. A similar result was seen in the study
by Elsaghier et al. (15). Although a significant association
was demonstrated between infection of HP and vitamin
B12 levels, it proved to be independent of the presence
of atrophic gastritis. Similarly, it is noted that the only
endoscopic finding in patients with B12 deficiency may
be HP-positive gastritis.

CONCLUSION

Studies on children performed in larger numbers may shed
more light on this issue. In conclusion, although vitamin
B12 levels in children with HP infection in our study were
lower than in patients with vitamin B12 deficiency, no
significant difference was found between patients with
HP -negative disease. It would be useful to conduct larger
studies to show the relationship between HP infection and
vitamin B12 deficiency.
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ABSTRACT

Objective: This study was conducted to describe the demographic, clinical, and microbiological characteristics of
vertebral osteomyelitis in the last decade, mainly by comparing literature and the previous case series performed
in our center.

Material and Methods: This is a retrospective, observational, descriptive study performed between 2009-2019
at Istanbul University-Cerrahpasa, Cerrahpasa School of Medicine. All patients were divided into three main
groups: pyogenic, tuberculous and brucellar.

Results: A total of 100 cases were included in this study. Of these 100 patients, 59 had pyogenic, 15 had brucellar
and 26 had tuberculous spondylodiscitis. The disease developed postoperatively in 22 (37.4%) of the 59 pyogenic
vertebral osteomyelitis cases. The common isolated microorganism was Staphylococcus aureus (n = 11), followed
by coagulase negative staphylococci (n = 6). Brucellar vertebral osteomyelitis rate was lower than previous
case series (15 vs. 24). The median time to improvement in the laboratory findings after the administration of
the appropriate treatment was 14 days. PET-CT was diagnostic in 81.8% of pyogenic vertebral osteomyelitis
patients, similar to MRI. However, PET-CT diagnosis rate was significantly low in tuberculous spondylodiscitis
(3 out of 9, p = 0.040).

Conclusion: S. aureus remained the most common etiologic agent. Coagulase negative staphylococci infection
rate, mainly related to spinal surgery, and postoperative spondylodiscitis rate is higher than before. Brucellar
vertebral osteomyelitis rate is lower, which is mostly related to effective animal vaccination and pasteurization.
Although, MRI is the gold standard, PET-CT is a promising technique in diagnosis for pyogenic vertebral
osteomyelitis.

OZET

Amag: Bu calismada, vertebral osteomiyelit vakalarinin son 10 yildaki demografik, klinik ve mikrobiyolojik
ozelliklerindeki degisimlerin saptanmasi, bu bulgularin mevcut literatiir ve hastanemizde yapilan bir énceki vaka
serisi ile karsilastiriimast amaglannugtir.

Gereg ve Yontem: 2009-2019 yillar arasinda Istanbul Universitesi-Cerrahpasa Cerrahpasa Tip Fakiiltesi nde
vertebral osteomiyelit tanisi ile takip edilen hastalarin verileri retrospektif olarak tarandi. Tiim hastalar piyojenik,
tiiberkiiloz ve brusellar vertebral osteomiyelit olmak iizere ii¢ ana gruba ayrildi.

Bulgular: Calismaya toplam 100 vaka dahil edildi. Bu 100 hastamin 59 unda piyojenik, 15 inde brusella ve
26 sinda tiiberkiiloz vertebral osteomiyeliti saptandi. Piyojenik vertebral osteomyelit vakalarinin 22 si (%37.4)
postoperatif olarak gelisti. En sik izole edilen mikroorganizma Staphylococcus aureus (n = 11), ardindan koagiilaz
negatif stafilokoklar (n = 6) idi. Brusella vertebral osteomiyeliti orani onceki vaka serilerinden daha diisiiktii
(15°e karsi 24). Uygun antimikrobiyal tedavinin ardindan laboratuvar bulgularinda diizelmeye kadar gecen
medyan stire 14 giindii. PET-CT, MR 'a benzer sekilde piyojenik vertebral osteomiyelit hastalarimin %81.8 'inde
tam koydurucuydu. Ancak tiiberkiiloz vertebral osteomiyeliti hastalarinda PET-CT tani orani anlaml olarak
diistik saptandi (9°da 3, p=0,040).

Sonug: S. aureus en sik izole edilen mikroorganizma olmaya devam etti. Koagiilaz negatif stafilokok enfeksiyon
orani artmis olup, temelde postoperatif enfeksiyon ile iliskilendirilmistir. Brusella vertebral osteomiyeliti orani
daha diisiik olarak saptanmustiv. Bu durumun etkili hayvan asilama programlari ve pastorizasyon ile iliskili
oldugu diisiiniilmiistiin. MR tamda altin standart olmasina ragmen, PET-CT ozellikle piyojenik vertebral
osteomiyelit tanisinda umut vericidir.
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Tuberculous
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INTRODUCTION

Vertebral osteomyelitis (VO) is an infection of vertebrae
and intervertebral disc with an etiology that might be
pyogenic, granulomatous (i.e., tuberculous, brucellar,
fungal), or parasitic. Such a condition occurs most
commonly via a hematogenous route, followed by
spreading from adjacent tissues or direct inoculation (1).
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Risk factors related to VO include diabetes mellitus
(DM), immunosuppression, chronic heart disease,
cirrhosis, intravenous drug use, HIV infection, previous
spinal surgery, the presence of foreign bodies, chronic
renal failure, the presence of an intravascular catheter,
or previous bacteremia (2). The VO incidence is rising
because of higher life expectancy, higher prevalence
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of chronic diseases, increased spinal surgery, and other
invasive procedures that result in bacteremia (3).

Clinical findings are mostly insidious. The most common
symptom is pain which is consistent with the level of the
involved vertebra. Pyogenic vertebral osteomyelitis (PVO)
is usually monomicrobial, and the most common causative
agent is Staphylococcus aureus. Additionally, Gram-
negative enteric bacilli, coagulase-negative staphylococci
(CoNS), Pseudomonas aeruginosa, streptococci, and other
rare microorganisms might be included in VO etiology
4,5).

Imaging findings are fundamental for diagnosis, and
magnetic resonance imaging (MRI) is considered the
most accurate technique due to its high sensitivity and
specificity. Computed tomography (CT) is especially
useful for detecting bony sequestra and soft tissue abscesses
(6). Recently, 18F-fluorodeoxyglucose positron emission
tomography/computed tomography (18F-FDG PET/CT)
was indicated promising to diagnose spondylodiscitis
when MRI is unavailable or unfeasible (7,8).

This study was conducted to describe the characteristics
of the disease in the last decade, mainly by comparing
literature and the previous 100-case study performed in
our center (9). Specifically, we focused on the following
outcomes: comorbidities, etiology, the role of diagnostic
modalities, and follow-up parameters.

MATERIALS AND METHODS

In this retrospective observational study, the files of
100 spondylodiscitis cases followed up between 2009—
2019 at the Istanbul University Cerrahpasa, Cerrahpasa
Medical Faculty, Department of Infectious Diseases,
were evaluated. The study was approved by the Istanbul
University Cerrahpasa Medical Faculty Ethics Committee
with  protocol number 83045809-604.01.02. We
collected the data of the patients who were followed with
spondylodiscitis diagnosis. The patients with insufficient
records were excluded. The cases were divided into
three groups: pyogenic, tuberculous, and brucellar
spondylodiscitis.

We accepted the VO diagnosis as definite, either when
a microorganism was isolated from affected vertebral
area, a polymerase chain reaction (PCR) for the
Mycobacterium tuberculosis complex was positive, or a
typical histopathological pattern of tuberculosis (TB) was
observed in aspirated materials with a CT-guided fine-
needle aspiration biopsy (FNAB). A homemade nested
PCR using primers targeting the MPB 64 proteins of M.
tuberculosis was performed as described by Therese et al
(10). Diagnosis of brucellar vertebral osteomyelitis (BVO)
was established when high serological titers of brucella
antibodies (1/160 for Wright’s seroagglutination) were
reported. Diagnosis was considered as probable when
we observed histopathological inflammatory patterns
that may suggest it in FNAB. The diagnosis was also
considered probable when such patterns were combined
with clinical, radiological pictures compatible with VO
and when a microorganism was isolated from a blood
culture or another coexistent infection site. Their responses
to antibacterial treatment supported the probable cases.
We considered as a laboratory response any minimum
25% decrease in baseline C-reactive protein (CRP) or
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erythrocyte sedimentation rate (ESR) values (or both)
after antibiotic treatment. Clinical and laboratory data
of the patients were collected from the medical records
retrospectively. The patients were followed-up as
outpatients for one year after therapy completion.
Statistical Analysis

IBM-SPSS-20 package program was used for statistical
analysis. Descriptive data was presented as frequency (n)
and percentage (%) for categorical variables and median
with interquartile range (IQR). We provided data as
mean * standard deviation. Pearson chi-square test and
Fisher’s exact test were used for comparing categorical
data and the Kruskal-Wallis test was used to compare the
nonnormally distributed numeric data. A p value of <0.05
was considered statistically significance level.
RESULTS

One hundred patients were included in this study.
The cases consisted of 59 PVO cases, 26 tuberculous
vertebral osteomyelitis (TVO) cases, and 15 BVO cases.
The diagnosis was definite in 29% of PVO patients and
69% of TVO patients. Fifty-two patients were male and
48 female. The age of the patients ranged from 19 to 90
years; median age (IQR) was 58.5 (46.5-66.8) years. The
disease developed postoperatively in 22 (37.4%) of the
59 PVO cases. In the study population, 13 patients were
followed up with a misdiagnosis before diagnosing VO.
The most common misdiagnosis was lumbar disc hernia
(n =5), followed by myeloproliferative diseases (n = 3),
metastasis (n = 2), sarcoidosis (n = 1), pneumonia (n = 1),
and gonarthrosis exacerbation (n = 1).

The demographics and clinical features of the patients are
shown in Table 1. The age distribution, sex, and baseline
clinical findings, except for fever and night sweats,
were similar between the study groups. While fever was
significantly most common in the BVO patients, weight
loss was more frequent in the TVO patients (p = 0.031
and p = 0.005, respectively). Among the predisposing
conditions, DM and previous spine surgery prevalence
were significantly higher in the PVO group (p = 0.027
and p = 0.005, respectively). The TB disease history was
statistically higher in TVO patients (p = 0.019). Thoracic
involvement was significantly higher in the TVO patients
(p=0.031). Otherwise, the frequencies of cervical, lumbar,
and sacral involvements were similar between groups.
Abscess formation was detected in at least one site in 47
of the 100 patients. In TVO patients, abscess existence
was significantly higher compared to the other groups (p
= 0.002). While paravertebral, epidural, paraspinal, and
intradural abscess frequencies were similar among the
groups, psoas abscesses were more common in the TVO
patients (p = 0.046; Table 1). Drainage was performed in
four patients, and surgical intervention was performed in
four patients who developed abscesses.

Mean diagnostic delay value (MDD) was 20.4 (£ 41.5)
weeks. MDD was 172 (+ 256) days for PVO, 193 (£ 169)
days for TVO and 281 (+ 580) days for BVO. There was
no statistically significant difference between the sub-
groups.

The median leukocyte count was 8600/mm3, median
serum CRP level was 30 mg/L, median ESR was 62
mm/h, and median hematocrit (Hct) was 35.0% (+ 5%) in
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Table 1: Demographics and clinical features of the patients

Characteristics PVO (n=59) TVO (n =26) BVO (n=15) Total (n =100) P
Age (years), median (IQR) 59.0 (51.0-67.0) 53.5(31.5-66.5) 59.0 (41.0-61.0) 58.5(46.5-66.8) 0.317*
Sex, n (%)
Female 27 (45.8) 16 (61.5) 5(33.3) 48 (48.0) 0.190°
Male 32 (54.2) 10 (38.5) 10 (66.7) 52 (52.0)
Baseline findings, n (%)
Pain 54 (91.5) 25(96.2) 14 (93.3) 93 (93.0) 0.861¢
Neurological symptoms 18 (30.5) 5(19.2) 5(33.3) 28 (28.0) 0.500°
Fever 16 (27.1) 8 (30.8) 9 (60.0) 33 (33.0) 0.031°
Fatigue 12 (20.3) 5(19.2) 5(33.3) 22 (22.0) 0.513°
Weight loss 7 (11.9) 11 (42.3) 5(33.3) 23 (23.0) 0.005°
Night sweating 4(6.8) 6(23.1) 3 (20.0) 13 (13.0) 0.070¢
Predisposing conditions, n (%)
Cancer history 5(8.5) 1(3.8) 0(0.0) 6 (6.0) 0.594¢
Rheumatic disease 4(6.8) 2(7.2) 1(6.7) 7 (7.0) >0.999¢
DM 15 (25.4) 4(15.4) 0(0.0) 19 (19.0) 0.027¢
Osteomyelitis history 0(0.0) 1(3.8) 0(0.0) 1(1.0) 0.410¢
TB disease history 0(0.0) 3(11.5) 0(0.0) 3.0 0.019¢
VO history 0(0.0) 0(0.0) 1(6.7) 1(1.0) 0.150¢
UTTI history 2(3.4) 1(3.8) 0(0.0) 3(3.0) >0.999¢
Any type of infection history 10 (16.9) 6(23.1) 4 (26.7) 20 (20.0) 0.633°
Trauma history 4 (6.8) 2(7.7) 0(0.0) 6 (6.0) 0.718¢
Spine surgery history 23 (39.0) 2(7.7) 2(13.3) 27 (27.0) 0.005°
Involvement site, n (%)
Cervical 1(1.7) 0(0.0) 0(0.0) 1(1.0) >0.999¢
Thoracic 11 (18.6) 12 (46.2) 4 (26.7) 27 (27.0) 0.031°
Lumbar 51 (86.4) 18 (69.2) 13 (86.7) 82 (82.0) 0.167¢
Sacral 15(25.4) 4(15.4) 5(33.3) 24 (24.0) 0.399°
Multilevel 18 (30.5) 8 (30.8) 7 (46.7) 33 (33.0) 0.474°
Abscess formation, n (%)
Any site 21 (35.6) 20 (76.9) 6 (40.0) 47 (47.0) 0.002°
Psoas 4(6.8) 7 (26.9) 2 (13.3) 13 (13.0) 0.046¢
Paravertebral 13 (22.0) 12 (46.2) 5(33.3) 30 (30.0) 0.078°
Epidural 6(10.2) 4 (15.4) 2 (13.3) 12 (12.0) 0.684°
Paraspinal 2(3.4) 1(3.8) 0(0.0) 3(3.0) >0.999¢
Intradural 1(1.7) 0(0.0) 0(0.0) 1(1.0) 0.474°

PVO: Pyogenic vertebral osteomyelitis, TVO: Tuberculosis vertebral osteomyelitis, BVO: Brucellar vertebral osteomyelitis, IQR: Interquartile range,
DM: Diabetes mellitus, TB: Tuberculosis, VO: Vertebral osteomyelitis, UTI: Urinary tract infection.

a Kruskal-Wallis test was used.

b Pearson chi-square test was used.

¢ Fisher s exact test was used.

d Osteomyelitis involving bones other than vertebra.

Bold values are statistically significant

our study population. However, there was no statistically
significant difference in these parameters among the three
study groups (Table 2).

The imaging results of the patients are shown in Table 2.
Whereas the MRI results allowed us to observe similar
features and achieve high diagnostic success in all study
groups, the CT results was diagnostic only one-third of
the study group. The diagnostic success obtained with
both imaging methods was statistically similar in all
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groups. However, while PET-CT allowed for a successful
diagnosis in 81.8% of PVO patients, successful diagnostic
levels decreased significantly in TVO patients (p = 0.040;
Table 3).

CT-guided FNAB was performed on 76 patients (47 PVO,
26 TVO, and 3 BVO). In PVO patients, microbiological
evaluation was performed in 26 non-postoperative and
15 postoperative patients. The microbiological analysis
could not be done in six non-postoperative cases due to



Elbahr et al.

Table 2: Laboratory findings of the patients
Characteristics PVO TVO BVO Total p

WBC (/mm3), median 8790 (6950-11125) 7820 (6400-9800) 7150 (5675-9450) 8600 (6500-10300)  0.180°
(IQR)
CRP (mg/L), median  25.0 (13.0-90.0)  30.0 (17.0-98.0)  80.5 (24.8-110.3)  30.0 (15.0-90.5)  0.297*
(IQR)
ESR (mm/h), median  57.0 (42.5-95.0)  71.0 (38.5-89.5)  72.0(26.5-99.5)  62.0 (40.0-93.0)  0.946°
(IQR)
Het (%), median 35.0 (30.0-39.0)  34.4(31.5-37.5)  35.5(31.8-38.8)  35.0 (30.8-39.0)  0.792°
(IQR)

WBC: White blood cell count, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, Hct: Hematocrit, PVO: Pyogenic vertebral osteomyelitis,
TVO: Tuberculosis vertebral osteomyelitis, BVO: Brucellar vertebral osteomyelitis.
a Kruskal-Wallis test was used.

Table 3: Imaging features of the patients

Imaging wtechnique PVO n (%) TVO n (%) BVO n (%) Total n (%) p
MRI
Negative 0 (0.0) 0(0.0) 1(7.1) 1(1.1) 0.161*
Positive 52 (100.0) 21 (100.0) 13 (92.9) 86 (98.9)
CT
Negative 6 (66.7) 5(62.5) 1 (100.0) 12 (66.7) >(0.999*
Positive 3(33.3) 3 (37.5) 0(0.0) 6 (33.3)
PET-CT
Negative 2 (18.2) 6 (66.7) 1 (100.0) 9(42.9) 0.040?
Positive 9 (81.8) 3(33.3) 0(0.0) 12 (57.1)

MRI: Magnetic resonance imaging, CT: Computerized tomography, PET-CT: Positron emission tomography/computed tomography, PVO: Pyogenic
vertebral osteomyelitis, TVO: Tuberculosis vertebral osteomyelitis, BVO: Brucellar vertebral osteomyelitis.

a Fisher's exact test was used.

Bold values are statistically significant

Table 4: Fine needle aspiration biopsy results of TVO . : : .
nine patients, while non-specific inflammatory changes

tient
e . were observed in 11 ones. The diagnosis of the 26 TVO
Characteristics TVO (n =26) patients was made by microbiological or histopathological
Microbiological, n (%) findings (or both) and upon empirical treatment response
AFB staining positivity 1(3.8) (Table 4).

8 (30.8) Within the pyogenic group, the microbiological diagnosis

TB cultu itivit
culture posivity was established in 20 out of 41 patients (48.7%). Eight

PCR positivity 13 (50.0) (40%) of these 20 patients were methicillin-sensitive
Histopathological, n (%) Staphylococcus aureus (MSSA), and the remaining were
Granulomatous reaction 9 (31.7) as follows: six CoNS (four of them were methicillin-
Nonspecific inflammatory findings 11 (42.3) resistant and two of them were methicillin-sensitive),

three were methicillin-resistant S. aureus (MRSA), one
was Escherichia coli, one was Pseudomonas aeruginosa,
Solely Microbiological 11 (42.3) and one was viridans group streptococci. The remaining
Solely Histopathological 2(7) patients did not yield any bacteria in the blood culture or
biopsy culture (Table 5).

The median time to improvement in the laboratory

Diagnosis, n (%)

Microbiologically and histopathological 5(19.2)

Upon empirical treatment response 8(30.7) findings of the study population after the administration
TVO: Tuberculosis vertebral osteomyelitis, AFB: Acid-fast bacillus, TB: of the appropriate treatment was 14 days_ F()ll()w_up
Tuberculosis, PCR: Polymerase chain reaction. inflammatory markers were not obtained before four weeks
insufficient samples. The positivity of biopsy specimens of therapy in six patients. The median treatment response
was 12 out of 26 and five out of 15 patients for non- times in the laboratory parameters were statistically
postoperative and postoperative patients, respectively. In  similar among the three groups. While the median time for
TVO patients, one of them (3.8%) was positive for acid- ~ pain relief for the entire study group was 21 days, it was

resistant bacilli (ARB) staining, eight (30.8%) were TB ~statistically significantly reduced to 14 days in the BVO
culture positive, and 13 (50.0%) were TB PCR positive. ~ patients (p = 0.034; Table 6). After treatment completion,
Histopathological examinations were performed on 20  relapse was observed in one BVO and one PVO patient.
TVO patients. Granulomatous changes were detected in ~ There were no deaths among the patients.
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Table S: Microorganisms isolated from the patients with pyogenic vertebral osteomyelitis

Culture results Non-postoperative PVO (n =37) Postoperative PVO (n =22) Total (n =59)
MSSA 7 1 8
MRSA 3 0 3
MSCoNS 2 0 2
MRCoNS 1 3 4
Viridans group streptococci 1 0 1
Pseudomonas aeruginosa 0 1 1
Escherichia coli 1 0 1

PVO: Pyogenic vertebral osteomyelitis, MSSA: Methicillin-sensitive Staphylococcus aureus, MRSA: Methicillin-resistant Staphylococcus aureus,
MSCoNS: Methicillin-sensitive coagulase-negative staphylococci, MRCoNS: Methicillin-resistant coagulase-negative staphylococci.
Table 6: Response time after treatment
Treatment response PVO (n=59) TVO (n =26) BVO (n=15) Total (n=100) P
Improvement in laboratory findings  10.0 (3.0-21.0)  14.0 (7.0-30.0)  14.0(7.0-30.0)  14.0(5.0-30.0) 0.097
(days), median (IQR)
Pain relief (days), median (IQR) 21.0 (14.0-30.0) 30.0 (26.3-82.5) 14.0 (14.0-30.0) 21.0 (14.0-30.0) 0.034

Bold values are statistically significant

DISCUSSION levels cannot rule out the diagnosis (22).

Although VO is not a frequent disease, its annual Spinal MRI is recommended as the first choice of
hospitalization incidence has been increasing up to 5.4 per radiologic modality for diagnosis. When MRI is not
100,000 (11) because of the population aging, increasing available, a combination of spine gallium and Tc99
the number of immunocompromised patients, bacteremia bone scan, computed tomography, or PET scan can be
due to intravascular devices, and spinal instrumentation performed (7). Although CT is useful for detecting bony
(9). The male ratio was reported in the related literature sequestra and adjacent soft tissue abscesses, it is inferior to

from 52 percent of the patients up to twice as often as MRI for VO diagnosis (6). In this study, MRI and CT were
women (1,11) and the male ratio (52%) was similar in diagnostic in 94.5% and 33% of the patients, respectively.
our study. Most VO cases occur in patients > 50 years Previously, the 18F-FDG PET/CT accuracy rates were
old. Likewise, the mean age in our series at the time of reported as 94% (23). Here, the 18F-FDG PET/CT was
diagnosis was 55 £ 14 years (mean + standard deviation). performed in 21 patients; only 12 (57%) of them were
The primary clinical manifestation of VO is insidious diagnosed with VO, and five (24%) were misdiagnosed
spinal pain in the affected area. Spinal pain was reported with metastasis. But since the number of patients having
in 67-100% of the patients in some studies (5,12,13). performed CT or PET/CT is low, the results should be
Fever is a much less frequent symptom. Chelsom et al. evaluated cautiously.

showed that only 37.5% of the patients in their study CT-guided FNAB was performed in 76% of patients. This
had a fever, regardless of the etiology (14). The fever rate is consistent with that reported in the literature (48—
frequency was reported in a range of 35-60% in another 100%) (5.9).

study (3). Similarly, 93% and 33% of our patients suffered The lumbar vertebral bodies are most often involved,
from spinal pain and fever, respectively. A wide range followed by thoracic and, less commonly, cervical
of neurological symptoms might also be observed, from vertebrae (11). The most common infection site in this
mild limited motion to paralysis (11). As in the previous study was the lumbar spine (49%), followed by the
studies, neurologic involvement was detected in 28% of lumbosacral (22%) and thoracic (16%) sites, which is
the patients in our study. consistent with a previous report from our institute (9).
The range of MDD was reported as two to 36 weeks In our series, PVO was the most frequent disease (n =
(9,15,16). In our study, the MDD was 20.4 weeks. For 59), and 37% of cases had a spinal surgery history. The
patients with TB VO, MDD was reported up to 22 months number of postoperative case was 10 out of 44 PVO
in one study (17). Contrarily, there were no significant cases in the study previously conducted in our center
differences in our patient groups. Despite improving the (9). Several studies reported that 19—47% of patients had

imaging modality and increasing awareness and incidence, undergone spinal surgery before PVO diagnosis (24).
the MDD results were similar to the previous studies. Lumbar involvement was the most frequently infected
Although most of the studies showed significantly high area (56%), similar to other previously conducted studies
inflammatory markers in PVO, (18-20) there were no (3). Our study confirmed that DM is a predisposing factor
significant differences among the three groups in our study. for pyogenic spondylodiskitis, as observed in many other

In addition, 64% and 17% of the patients had normal WBC studies (14,17,19).

and ESR levels, respectively. These findings are consistent The PET-CT diagnostic value was significantly higher
with previous studies (20,21). Although CRP and ESR are (81.8%) in PVO patients. The study comparing 18F-FDG
usually elevated in VO, (14) normal inflammatory marker PET and MRI for VO diagnosis showed similar accuracy,
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75% vs. 81%, respectively. Hence, 18F-FDG PET could
be used as an alternative diagnostic modality for PVO
if diagnostic doubt remains after MRI or when MRI is
unavailable (25).

Microbiological evaluation of biopsies was done in 41
PVO cases. Of these, 41.4% had significant growth.
Similarly, Colmenero et al. reported 49% bone biopsy
culture positivity in PVO patients (19). Although S.
aureus was still the most common organism (15%), the
proportion of CoNS (8%) was higher than that previously
reported in our center (n=0) (9). Coagulase-negative
staphylococci, frequently associated with postoperative
infection or intracardiac device-related sepsis, (26) were
found in 5-16% of the PVO cases. Such an increasing
rate of CoNS in our center might be explained by the
growing rate of postoperative vertebral osteomyelitis in
all instances (n =22 vs. n = 10).

An adequate response manifests as both resolution of
fever and back pain with a weekly 50% decrease in CRP
levels (27). Furthermore, in a retrospective analysis of
61 patients treated with shorter antibiotic courses, the
only independent predictor of the early switch to oral
antibiotics was a lower CRP at two weeks than at baseline
(28). Similarly, in our study, the median time to improve
laboratory findings after administering the appropriate
treatment was 14 days.

Brucellar VO is common in Turkey and other
Mediterranean countries (22). The spondylodiscitis
incidence due to brucellosis was reported as 2—58% (29).
In this study, the rate of BVO (15%) was lower than in
the previous 10 years (24%) in the same center (9). Such
a decrease is likely related to the decreasing brucellosis
cases in Turkey (30).

Fever was significantly more common in BVO patients
than in other patients, and this finding is similar to the
series reported by Horasan et al. (31).

In endemic countries, TB remains a significant cause of
spinal infection. The spine is one of the most commonly
affected sites of extrapulmonary TB (32). As in previous
studies, thoracic vertebral involvement was significantly

higher in the TVO group in our study (33). Previous studies
reported a relatively higher frequency of paraspinal,
epidural (19), and psoas abscesses (20) among patients
with TVO. We observed in our data that TVO patients had
significantly higher psoas abscesses, while paravertebral,
epidural, paraspinal, and intradural abscesses frequencies
were similar among the groups.

Although PET-CT looks promising for spondylodiscitis
diagnosis,(8,34) its diagnostic success was significantly
low (33.3%) for TVO patients in our study. Differential
diagnosis could not be made between TVO and metastasis
(n=2), myeloproliferative disease (n = 1), and sarcoidosis
(n = 1). However, the number of patients was small (n =
9).

This study is limited by its observational and retrospective
design; thus, it cannot account for potential unmeasured
confounding effects. Additionally, this is a single-center
study; hence, both local microbial patterns and clinical
practice may vary in other regions. Finally, our center
is a tertiary teaching hospital with spinal surgery units
represent a referral bias.

CONCLUSION

In conclusion, VO is a typical disease in elderly patients
and the male gender. In endemic areas, both TVO and
BVO should be kept in mind in the differential diagnosis.
Symptoms might be insidious, and diagnosis requires a
high index of suspicion. The lumbar vertebral level is
mainly involved in each patient group, whereas thoracic
involvement is more prominent in TVO group. Although
MRI is the gold standard for diagnosing spinal infections,
PET-CT is a promising technique, especially for PVO.
Although PET-CT diagnostic rate was lower in TVO
patients in our study, there is a need for large-scale studies.
S. aureus remains the most common organism causing
VO, and methicillin-resistant CoNS is mainly related to
postoperative infection. Postoperative spondylodiscitis
rate is higher, and BVO rate is lower than before. Lower
BVO rate is mostly related to effective animal vaccination
and pasteurization.
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ABSTRACT

Objective: All over the world, a specific antiviral and immunomodulatory treatment method that can affect
COVID-19 infection has not been found, and research is ongoing. Our goal is to share our clinical experience in
patients receiving in patient treatment in our clinic.

Materials and Methods: Patients whose symptoms were compatible with COVID-19 and whose microbiological
findings and/or tomography findings were compatible between March 11 and May 31, 2020 were included in the
study.

Results: Among 180 patients included in the study,; It was found that favipiravir treatment was added to 45
(25.0%) patients after HCQ treatment. A significant difference was found between treatment groups concerning;
age, occupation, oxygen saturation, presence of diabetes mellitus, hypertansion and lung disease, and CT
findings (p <0.05).

Conclusion: In patient groups; Switching to favipiravir treatment and getting a response in patients aged 65 and
over, with comorbidities, widespread CT involvement at admission, and Sat 02<94 may be predictive in treatment
selection.

OZET

Amag: Tiim diinyada COVID-19 enfeksiyonunu etkileyebilecek spesifik bir antiviral ve immiinomodiilatér tedavi
yontemi bulunamamustir ve arastirmalar devam etmektedir. Amacimiz klinigimizde tedavi géren COVID-19
hastalarindaki klinik deneyimlerimizi paylasmaktir.

Gere¢ ve Yontem: 11 Mart — 31 Mayis 2020 tarihleri arasinda semptomlart COVID-19 ile uyumlu olan ve
mikrobiyolojik bulgulary/ tomografi bulgular: uyumlu olan hastalar ¢calismaya alind.

Bulgular: Calismaya dahil edilen 180 hasta arasinda; 45 (%25.0) hastaya HCQ tedavisi sonras: favipiravir
tedavisi eklendigi saptandi. Tedavi gruplar: arasinda; yas, meslek, oksijen satiirasyonu, diabetes mellitus,
hipertansiyon ve akciger hastaligi varligi ve BT bulgular: arasindaki iliski bu idi. (p <0.05).

Sonug: Hasta gruplarinda; 65 yas ve iizeri, komorbiditesi olan, basvuruda yaygin BT tutulumu olan, Sat 02<94
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olan hastalarda favipiravir tedavisine gegilmesi ve yanit alinmast tedavi se¢iminde belirleyici olabilir.

INTRODUCTION

Coronavirus Disease (COVID-19) continues to be
widely seen worldwide as a cause of a serious and severe
pandemic (1-4). Currently, there is noeffective and eliable
therapeutic agent in the treatment of COVID-19. Various
antimicrobial agents have been used as emergency
treatment options in the treatment experience of variousc
ountries (4,-8). However, the evidence for the efficacy and
safety of these drugs is limited and research on the subject
continues (7,9).

In Tirkiye, hydroxychloroquine (HCQ), favipiravir,
combination of lopinavir and ritonovirarere commended
molecules in the treatment of COVID-19 disease by the
Ministry of Health (10). Countriesusing HCQ among
these drugs have different clinical experiences.In some
of the studies, it has been reported that this drug may be
preferred in thetreatment and prophylaxis of COVID-19
infection because it is thought to have antiviral, anti-
inflammatory and immunomodulatory properties against
the virus and it is cheaper (7,9,11). In addition, there are
studies showing that it has no effect, and information
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confusion about the use of the drug continues (12). In
COVID-19 infection, which needs to be treated urgently
all over the world, it is thought that countries sharing their
own clinical experiences may be beneficial for COVID-19
infection studies, which are still in search of specific and
reliable antimicrobial agents. Our aim is to contribute to
the literature by presenting our clinical experiences of our
patients for whom HCQ and-or favipiravir therapy was
initiated.

MATERIALS AND METHODS

This retrospective, descriptive study was carried out by
the inclusion of patients treated and followed up using
the COVID-19 Clinical and Therapeutic Assessment
Form at the Infectious Disease and Clinical Microbiology
Departments of Rize Research and Training Hospital and
Rize State Hospital between 11 March and 31 May 2020.
Inclusion criteria: Patients aged > 18 years hospitalized
due to PCR or CT findings consistent with COVID-19
infection were included if they did not have critical clinical
course, received HCQ and/or favipiravir, and completed
their prescribed treatment at the infectious disease unit. In



https://orcid.org/0000-0003-2987-0483
https://orcid.org/0000-0003-3662-1629

Yildiz et al.

addition, patients with clinical symptoms, PCR and/or CT
findings compatible with COVID-19, who were initiated
HCQ and/or favirapir treatment, hospitalized, followed
by the infectious diseases clinic, aged 18 years and older
were included.

Patients classification: Patients were classified into
subgroups based on clinical, microbiological, and
radiological findings.

Symptomatic classification: Clinical classification of the
patients based on symptoms at presentation was performed
according to the COVID-19 Diagnostic and Therapeutic
Guidelines issued by the Turkish Ministry of Health (10).
In this guidelines, patients are divided into three groups
as follows: 1) Uncomplicated disease (high fever, muscle
and joint pain, cough, sore throat without shortness of
breath; respiration rate < 24/min, SpO2 > 93%) without
lung involvement; 2) mild-to-moderate pneumonia (high
fever, muscle and joint pain, cough, sore throat together
with a respiration rate of < 30/min and SpO2 > 90%,
plus Iung involvement); and 3) severe pneumonia (high
fever, muscle and joint pain, cough, sore throat with SpO2
< 90, respiration rate > 30/min, and widespread lung
involvement).

Radiologic Classification: Based on computed
tomography images, 4 patient groups were defined: 1) no
specific signs or atypical signs; 2) unilateral involvement
consistent with COVID-19 disease; 3) bilateral
involvement consistent with COVID-19 disease; and 4)
bilateral diffuse involvement consistent and presence of
consolidations.

Clinical classification: Patients were classified into
three groups based on clinical, microbiological, and
radiological findings: 1) negative PCR at admission, but
clinical symptoms or tomographic findings consistent
with COVID-19; 2) positive PCR at admission, with
clinical symptoms and tomographic findings inconsistent
with COVID-19; and 3) positive PCR at admission with
clinical symptoms and tomographic findings consistent
with COVID-19.

Treatment Protocol: Treatments were administered
following the Diagnostic and Therapeutic Guidelines for
COVID-19 issued by the Turkish Ministry of Health (10).
Initially, treatment with HCQ was started in uncomplicated
patients with mild to moderate pneumonia, and the primary
endpoint was negative PCR at 6 days. The second endpoint
consisted of drug side effects, lack of clinical improvement

Table 1: Demographic characteristics and risk factors for COVID-19 disease of patients (n=180)

n % n %
Sex Female 89 49.4  Occupation Healthcare 37 20.6
worker
Male 91 50.6 Non-healthcare 143 79.4
worker
PCR Positive 91 50.6 Contact with COVID Present 104 57.8
Negative 89 49.4 Absent 76 42.2
Group PCR(+)/ 62 34.4  Travel history Absent 94 52.2
BT(+)
PCR(+)/ 29 16.1 Present 42 233
BT(-)
PCR(-)/ 89 494 Contact 44 24 .4
BT(+) individuals
Preferred treatment 1 12 6.7  CT findings 1 28 15.6
group 2 48 26.7 2 49 27.2
3 75 41.7 3 49 27.2
4 45 25.0 4 54 30.0
Smoking Yes 33 18.3  Anticoagulant use Yes 142 78.9
No 147  81.7 No 38 21.1
Alcohol use Yes 4 2.2 Cyvituse Yes 92 51.1
No 176~ 97.8 No 88 48.9
Diabetes Yes 38 21.1  CT progression Present 29 16.1
No 142 789 Absent 151 83.9
HT Yes 76 42.2 Antibacterial use Present 25 13.9
No 104 578 Absent 155 86.1
Pulmonary findings Yes 33 18.3
No 147  81.7

Based on CT findings: 1) CT normal or no typical involvement; 2) unilateral involvement;
3) bilateral involvement; 4) bilateral involvement and consolidation (diffuse involvement)
Based on treatment groups: Hydroxychloroquine (1), Hydroxychloroquine- Azithromycin (2), Hydroxychloroquine- Oseltamivir-Azithromycin (3),

Hydroxychloroquine-Azithromycin-Favipiravir (4)
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despite 48 to 72 hours of treatment, or switch in therapy
due to worsening condition. On the other hand, favipiravir
was given to patients with severe pneumonia at admission,
prolonged QT at or after admission, no improvement or
worsening in symptoms despite 48-72 hours of treatment
with HCQ, and congenital long QT syndrome (basal QTc
> 480 msec). HCQ treatment consisted of an initial 800
mg dose on the first day of treatment, continued with 400
mg/day for 5 days, with the total dose not exceeding 2400
mg, while favirapir was given at a dose of 3200 mg on the
first day, followed by 1200 mg for the next 4 day, for a
total treatment duration of 5 days. Treatment groups: for
statistical evaluation, treatment groups divided into two
parts according to the drug which have been used: Non-
favipiravir group (Groups 1, 2, and 3) and Favipiravir
group (Group 4)

Data Analysis: Study data were analyzed using IBM
SPSS 21.0 software pack (Chicago, US). The level of
significance was set at < 0.05. Descriptive statistics
(percentage, frequency, mean, standard deviation) were
used for data assessment. To evaluate CT findings and
treatment groups (more than 2) ANOVA test was used for
numerical values, and the Kruskal-Wallis test was used for
non-numerical values.

Ethical considerations: The study protocol was approved
by the Scientific Research Committee, General Directorate

of Health Services, Turkish Ministry of Health (Permission
no: 2020-05-17T01 18 25)and Ethics Committee for
Non-Interventional Research, Recep Tayyip Erdogan
University (Permission no: 2020/129).

RESULTS

A total of 180 patients were included with a mean age of
55.5 £ 19.8 years (range: 18-89 y). There were 91 male
patients (50.6%), and 86 (47.7%) with a history of travel.
One-hundred and four patients (57.8%) had a positive
history for contact with an individual with COVID-19
diagnosis, 18.3% (n=33) were smokers. The most frequent
comorbidity was hypertansion (HT) in 42.2% (n=76).
Table 1 summarizes the sociodemographic characteristics
and COVID-19 risk factors in the patient group. Rates of
PCR positivity, 81.1% (n=158) Table 1). PCR positivity
rate was 50.6% (n = 91), and CT involvement rate was
81.1% (n = 158). In our study population, which consisted
of patients with mild to moderate and severe pneumonia,
oxygen saturation at admission was 95.4% = 2.9 (90-99),
138 patients (76.7%) had a SatO2 of > 93%, the QTc at
admission was 408.1 = 19.4 msec (357-480), and the mean
duration of hospital stay was 10.7 & 3.9 days (7-21). Two
patients required intensive care during the subsequent
course of their illness, and one of these subjects died. A
comparison of sociodemographic characteristics among
treatment groups showed significant differences (p<0.05)

Table 2: Distribution of demographic characteristics and risk factors according to treatment groups

Group 1 Group 2 Group 3 Group 4 Test and p
n (%) n (%) n (%) n (%) value
Age (y) 34.844.2 53.842.9 54.6+2.2 63.0+2.9 KW=18.95
(26-53) (20-89) (22-88) (23-88) p=0.000
Sex Female 8 (9) 23 (25.8) 42 (47.2) 16 (18) 12=6.23
Male 4 (4.4) 25(27.5) 33 (36.3) 29 (31.9) p=0.101
Occupation  Healthcare 9(24.3) 5(13.5) 15 (40.5) 8(21.6)
worker ¥2=25.03
ggﬁ:fa“hcare 320 43 (30.1) 60 (42) 37 (25.9) p=0.000
Travel Absent 6 (6.4) 31 (33) 36 (38.3) 21 (22.3) 12=4.06
history Present 6 (6.4) 17 (19.8) 39 (45.3) 24(27.9) p=0.256
Contact Absent 2(L.1) 32 (30.8) 44 (42.3) 26 (25) 12=9.89
individuals  pregent 10 (13.2) 16 (21.1) 31 (40.8) 19 (25) p=0.020
Diabetes Yes 0 (0) 8 (21.1) 19 (50) 11 (28.9) 12=4.88
No 12 (8.5) 40 (28.2) 56 (39.4) 34 (23.9) p=0.181
HT Yes 0 (0) 18 (23.7) 32 (42.1) 26 (34.2) 12=13.68
No 12 (11.5) 30 (28.8) 43 (41.3) 19 (18.3) p=0.003
Pulmonary  Yes 0 (0) 7(21.2) 11 (33.3) 15 (45.5) 2=10.58
disease No 12 (8.2) 41 (27.9) 64 (43.5) 30 (20.4) p=0.014
Smoking Yes 4 (12.1) 9 (27.3) 9(27.3) 11 (33.3) 12=4.94
No 8(5.4) 39 (26.5) 66 (44.9) 34 (23.1) p=0.176
Sat 02 (%) >93 11 (33.3) 38 (21.1) 66 (36.7) 23 (25.8) KW=23.36
>90-93 1(0.6) 10 (13.2) 9(27.3) 22(12.2) p=0.000
gfliztt'l‘;fl‘zfl) 70402 (7-10) 8.540.4 (7-21) 10.140.3 (7-14) 14.9+0.6 (10-21) 7;)2:07 3&3

Treatment groups: Group 1. Hydroxychloroquine, Group 2. Hydroxychloroquine- Azithromycin, Group 3. Hydroxychloroquine- Oseltamivir-

Azithromycin, Group 4. Hydroxychloroquine-Azithromycin-Favipirav
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in terms of age, history of contact with a COVID-19
positive subject, oxygen saturation, duration of treatment,
presence/absence of HT, presence/absence of pulmonary
conditions, and treatment types according to CT findings.
The mean duration of hospital stay was 10.7 + 3.9 days
(7-21), and the longest mean duration of hospital stay
was recorded in Group 4, with 14.9 + 0.6 days (10-21)
(r=0.528, p < 0.001). Table 2 shows the sociodemographic
characteristics and risk factor distribution in the study
population. Examination of the pre-admission clinical
data showed significant (p<0.05) differences in terms of
baseline lymphocyte count, neutrophil count, lymphocyte/
neutrophil ratio, CRP, D-dimer, and Troponin values.
Lymphocyte count (1372 +72;300-3430) and lymphocyte/
neutrophil ratio (0.35 £ 0.06; 0.03-2.47) were lowest in
Group 4, patients with more severe CT findings were more
likely to be in Group 4. Table 3 shows a comparison of
patients in terms of CT and laboratory findings according
to the treatment group. A linear regression analysis for
the association between clinical parameters and treatment
duration showed significant positive correlation between
age and the duration of treatment (R2=0.274, p=0.003).
Also, HT, diabetes mellitus (DM), and pulmonary
conditions were found to be significantly correlated
with the treatment duration and treatment type (R=.246,
R2= 0.60, p < 0.05; and R=.298, R2=.089, p<0.05,
respectively).

The t test for the significance of regression coefficients did

not confirm a significant association between the duration
of treatment and HT, DM, and pulmonary disease, while
the significant correlation with the type of treatment was
retained. Also, there was a significant correlation between
treatment duration and administration of treatment
containing favipiravir (R=.336. R2=.113. p<0.05). Two
groups of patients were defined on the basis of favipiravir
use (favipiravir group vs. non-favipiravir group), and
a regression analysis was performed to examine the
relationship between treatment groups and epidemiologic
data as well as comorbidity. When significance (p<0.05)
was found in the initial univariate analysis, a multivariate
analysis performed (although p was 0.224 for smoking,
it was still included in the analysis due to its importance
as a risk factor). Accordingly, no significant correlations
were found between favipiravir use and smoking,
being a healthcare worker, travel history, and history of
COVID-19 contact. However, favipiravir treatment was
associated with age, gender, CT findings, low saturation,
HT, and pulmonary disease. A multivariate analysis, on
the other hand, showed an association only between low
saturation and having favipiravir treatment (p<0.001)
(Table 4). When a ROC analysis was performed for the
low saturation values in the favipiravir treatment group,
the sensitivity and specificity of a SatO2 of < 94% for
receiving favipiravir containing treatment were 60% and
76.3%, respectively (p < 0.01, 95% CI=0.638-0.775).

During the 3 month follow up of patients receiving

Table 3: Comparison of treatment groups according to laboratory and CT findings

Group 1 Group 2 Group 3 Group 4 Test value
(n=12) (n=48) (n=75) (n=25) p value
Lymphocyte count (/uL) 23444450 1378491 1518+78 1372+72 KW=10.54
(1000-4700) (370-2900) (290-3070) (300-3430) p=0.015
Neutrophil count (/uL)) 32484336 6037+486 4748+330 5495+468 KW=12.69
(1500-6090) (770-14800)  (1330-14300)  (720-18000) p=0.005
Lymphocyte/Neutrophil ratio 0.83+0.18 0.35+0.04 0.41+0.03 0.35+0.06 KW=18.42
(0.19-2.28) (0.05-1.38) (0.2-1.0) (0.03-2.47) p=0.000
CRP (mg/L) 5.6+4.7 51.4+18.5 73.7:24.4 50.94+8.6 KW=19.33
(1-15) (1-462) (2-358) (10-113) p=0.000
D-Dimer (mg/L) 0.33+0.15 1.33+0.43 1.53+0.67 0.77+0.19 KW=12.53
(0.1-0.6) (0.1-11.5) (0.1-12.0) (0.2-2.5) p=0.006
Troponin (pg/ml) 4.67+3.67 50.3+£22.7 194.4495.9 44.7£10.1 KW=7.79
(1-12) (2-600) (1-1447) (1-135) p=0.050
CT findings n (%)
1 12 (6.7) 1 (0.6) 1 (0.6) 1 (0.6)
2 0(0) 27 (15.0) 16 (8.9) 6(3.4) ¥2=192.7
3 0 (0) 12 (6.7) 23 (12.8) 14 (7.8) p=0.000
4 0(0) 8 (4.5) 22 (12.2) 24 (13.4)
PCR and CT positivity n (%)
PCR(+)-BT(+) 0(0) 5(2.8) 31(17.2) 26 (14.4)
PCR(H)-BT(-) 10 (5.6) 3(1.7) 15 (8.3) 1(0.6) Xz:()zgosg
PCR(-)-BT(+) 2 (1.1) 40 (22.2) 29 (16.1) 18 (10.0) P

Based on CT findings: 1) CT normal or no typical involvement, 2) unilateral involvement; 3) bilateral involvement; 4) bilateral involvement and

consolidation (diffuse involvement)

Treatment Groups.: Group 1. Hydroxychloroquinine, Group 2. Hydroxychloroquinine- Azithromycin, Group 3. Hydroxychloroquinine- Oseltamivir-

Azithromycin, Group 4. Hydroxychloroquinine-Azithromycin-Favipiravir
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Table 4: Regression analysis of epidemiological data for favipiravir containing treatment group

Univariate Analyses Multivariate Analyses
Variable p value Logistic Regression 95% Cl1 p value Logistic Regression 95% Cl
Sex (male) 0.033 2.134 1.062-4.289  0.064 2.065 0.957-4.452
Age 0.003 1.029 1.010-1.048  0.867 0.998 0.973-1.024
Eﬁ;‘;" of CT 0.020 11.000 1.450-83.460  0.110 5396 0.682-42.684
Smoking 0.224 1.662 0.733-3.769  0.787 0.868 0.311-2.423
Healthcare worker  0.595 1.265 0.531-3.013 - - -
Travel history 0.390 1.346 0.684-2.647 - - -
Contact individual 1.000 1.000 0.505-1.980 - - -
Presence of DM 0.528 0.773 0.347-1.720 - - -
Presence of HT 0.016 0.430 0216-0.854  0.315 0.626 0.251-1.559
;szrf:lfzr"yf discase 0004 0.308 0.139-0.681  0.057 2.358 0.974-5.709
Low oxygen 0.000 0.759 0.673-0.856  0.000 0.799 0.706-0.904

saturation

HCQ treatment, bradycardia was observed in two,
and arrhythmia with QT prolongation in one patient,
requiring discontinuation of HCQ treatment. Although
gastrointestinal complaints such as nausea, vomiting, and/
or diarrhea was the most common side effect of HCQ,
treatment was continued due to improvement of symptoms
with subsequently better drug tolerance. Following the
initiation of favipiravir treatment, three patients had rash,
four had mild elevation of liver function tests, two had
diarrhea, and five had hypomagnesemia, all of which
improved with replacement therapy:.

DISCUSSION

The global search for effective and safe treatments for
COVID-19 infection continues, with no specific treatments
with confirmed efficiency currently available. Clinical
experience is being continuously reported from different
countries (4,7,8). It is thought that sharing experiences by
exchanging ideas can be useful in fighting the COVID-19
pandemic. In our research, which we think may contribute
to the fight against pandemic, our clinical experiences with
our patients treated have been shared. We observed no
life-threatening side effects occurred in patients receiving
HCQ or favipiravir during their hospital stay. Although
initial reports on HCQ use described some benefits, the
need for in vivo and randomized controlled studies was
also underscored. Also, HCQ is thought to be ineffective
in those with persistently elevated viremia (4,7,8,13-15).
In Cortegiani et al.’s review involving studies from China,
France, Italy, Holland, and Guandong, it was reported
that HCQ could be used for the treatment of COVID-19
infection, with therapeutic effects such as reduced body
temperature, improved CT signs, and delayed disease
progression (9).

However several limitations of these studies have
also been emphasized, including the limited sample
size, preliminary nature of the data, and absence of
randomization and control groups. On the other hand,
in a multi-center observational study across Belgium,
supportive therapy alone was compared with HCQ +
supportive therapy in terms of mortality, and the latter
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treatment was associated with reduced mortality rates (4).
In the first results of the studies on the use of HCQ, which
is one of the drugs recommended at the beginning of the
pandemic, although the drug was reported to be beneficial,
it was reported that its effectiveness was not sufficient in
studies published afterwards and it was not effective in
patients with persistently high viremia (4,7,8,13,14,15).
In the review of Cortegiani et al., It was reported that
COVID-19 treatment reduced fever, improved tomography
findings, and showed theropathic effects such as delaying
the progression of the disease (9). In these studies, various
limitations such as limited number of data and presenting
them as preliminary data, and lack of non-randomized
controlled studies were also mentioned. However, in a
multi-center observational study conducted in Belgium,
patients who received only supportive treatment and
HCQ + supportive treatment were compared in terms of
mortality and mortality was found to be lower in the group
using HCQ (4). Conversely, in the SOLIDARITY study
endorsed by UK-based Recovery and WHO, HCQ was
administered at a high dose (9200-9600 mg) for 10 days,
but the treatment was halted due to cardiotoxic effects.
However, it should be noted that the doses utilized in
that study were much higher compared to the generally
recommended dose of 2400 mg, possibly causing the
observed side effects. Similarly, in a publication by
Catteau et al., another study was mentioned that was
withdrawn from publication due to side effects associated
with high doses. These authors observed no significant
cardiotoxic side effects at a dose of 2400 mg in their study
(4). The doses used in our study were similar to those
reported by Catteau et al., and except for three patients
(1.6%) no significant side effects occurred. These findings
support the view that HCQ with a long history of use as
safe antimalarial and anti-rheumatic agent may also be
used in appropriately selected COVID-19 patients. Also
presence clinical, laboratory, and radiologic responses to
HCQ among mildly ill patients as well as the low rate of
cardiotoxic effects and complications suggest that HCQ
should not be disregarded in the first place. When one
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also considers the low cost of the drug, HCQ may also
be used as an emergency treatment option in selected
patients, particularly in developing countries where drug
availability is low (4,8,12). Reporting of clinical experience
with HCQ treatment in real-life conditions may also assist
in eliminating some of the confusion surrounding HCQ
use.In the recent WHO-led SOLIDARITY and UK- based
Recovery study, HCQ therapy was given a high dose of
9200-9600 mg for 10 days, and the study was stopped
due to cardio toxiceffects. administering at a dose much
above there commended weekly dose of 2400 mg in the
treatment of COVID-19 may be associated with side
effects due to the high dose. They also reported that they
did not experience any significant cardiotoxicside effects
at a dose of 2400 mg given weekly in their studies (4). In
our study, the weekly dose given was similar to the study
of Catteau et al. No significant cardiotoxic side effects
were observed excep for three patients (1.6%). Although
favipiravir is another recommended agent for the treatment
of COVID-19 infection, literature data regarding this agent
is relatively scarce. In one study comparing favipiravir
and a combination of lopinavir-ritonavir in these patients,
favipiravir was associated with more rapid viral clearance,
earlier improvement in CT signs, and lower rate of side
effects (15). On the other hand, pre-clinical animal
models have not yielded clear-cut results, and further and
larger double blind studies are warranted. Furthermore,
despite pharmacokinetic concerns such as low serum
concentrations, it was also reported that this agent may
be used as a safe treatment option (7,16). Although it was
found effective in our study, it should be supported by
long-term data that more patients were followed up.

Studies reported that both agents were used in this study
have a relatively good safety profile, with no significant
side effects when used in appropriate dose and duration in
selected patients (7). While favipiravir could be associated
with elevation in liver enzymes, HCQ may lead to
gastrointestinal side effects such as nausea, vomiting, and
diarrhea; on the other hand longer treatment with higher
doses may result in retinopathy or cardiomyopathy (4).
In multi-center nationwide studies in China and Belgium,
the most frequently reported side effect was diarrhea,
and no life-threatening or cardiotoxic complications
were observed (4,17). In our study, the most common
side effects were found to be gastrointestinal symptoms
in patients who were treated similarly, and nosignificant
cardiotoxic sideeffects were observed. This situation
may be related to the administration of the treatment in

the appropriate patient group at the appropriate dose.
However, it is thought that it may be more beneficial to
monitor the long-term sideeffects of the patients and to
share the results.

It is very important to determine how the clinical course of
a disease will develop, in which conditions the prognosis
may be poor, and to determine the prognostic factors
at the time of application in order to take precautions
against these situations. When the laboratory data and
treatment groups of the patients were examined at the
time of first application; the fact that parameters such
as low lymphocyte counts (KW = 10.54 and p = 0.015),
high neutrophil count (KW = 12.69 and p = 0.005), low
lymphocyte / neutrophilratio (KW = 18.42 and p = 0.000),
CRP, D —Dimer and troponin elevation (KW = 19.33 and
p =0.000, KW = 12.53 and p = 0.006 and KW = 7.79 and
p = 0.050, respectively.) show statistical significance to
wards Group 4 (thegroupreceiving Favipiravir). This may
provide an idea for the treatment selection in patients. A
similar situation can be stated for CT involvement at the
time of admission (2 = 192.7 and p = 0.000).

When examined which parameter showed the strongest
correlation with clinical progression among thepatients
comorbidity conditions; Multivariate Analysis was
applied and it was found that there is a significant
relationship between low oxygen saturation. In the Roc
Analysis performed after wards, it was determined that the
Sat02<94 value was 60% sensitive and 76.3% specific for
starting the treatment group containing favipiravir. These
parameters are thought to be useful in determining the
treatment method of the patient at the time of application.
In conclusion, response to favipiravir treatment observed
in elderly patients (= 65 y), in those with comorbid
conditions, or in those with diffuse CT involvement
at presentation may provide insights for the clinician
regarding the choice of therapy. In this context, we
believe that appropriate treatments may be administered
to carefully selected patients by considering physical
examination and laboratory findings as well as comorbid
conditions prior to initiation of therapy. However, our
results should be corroborated with larger and randomized,
controlled studies. As a result; responseto favipiravir
treatment in patients aged 65 and over, with comorbidities,
and extensive involvement in CT at hospitalization,
especially Sat 02<94, may provide an idea for treatment
selection. The prominence of favipiravir treatment in our
patient group has concluded that the treatment should be
initiated in the appropriate patient group ands electively
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ABSTRACT

Objective: Delirium is reported as a common clinical state among elderly patients seeking care in the emergency
departments (ED). However, it is commonly underdiagnosed in the ED. This study aimed to evaluate delirium
prevalence and determine the risk factors for developing delirium in elderly patients in ED.

Material and Methods: The study included 238 patients who were >65 years old and visited the emergency
department (ED). The emergency specialist used the ‘Confusion assessment method (CAM)’ to screen for
delirium in the patient group. A psychiatrist then evaluated the patients according to DSM-5 criteria for delirium.
Demographic data, vital signs, and laboratory findings of the patients were also recorded as part of the study.
Results: Delirium was identified in 10.9% of the patients through CAM and 11.8% of the patients according to
DSM-5 criteria. No statistically significant difference was found between the groups with and without delirium
in terms of age, gender, comorbidities, presence of dementia, and use of polypharmacy. A positive correlation
between mean arterial blood pressure (MABP) (r=0.373, p<0.001), pulse rate (r=0.208, p<0.001), and
respiratory rate (r=0.284, p<0.001) and a negative correlation between CRP levels (r=-0.139, p=0.032) and
the presence of delirium were found. Logistic regression analysis showed that MABP>99 mmHg and respiratory
rate>19/min are associated risk factors for delirium.

Conclusion: High MABP and respiratory rate could be related to delirium risk. Although the hemodynamic
risk factors could contribute to the recognition of delirium, practical clinical screening tools are still the most
important and reliable methods to detect delirium.

OZET

Amag: Deliryum, acil servislere basvuran yash hastalarda sik goriilen bir klinik durum olmakla birlikte,
tanist genellikle atlanmaktadirv. Bu ¢alismada acil servise basvuran yasl hastalarda deliryum prevalansinin
degerlendirilmesi ve deliryum icin risk faktorlerinin belirlenmesi amaglanmistir:

Gereg¢ ve Yontemler: Acil servise basvuran 65 yas iistii 238 hasta ¢alismaya dahil edildi. Hasta grubu acil
servis uzmani tarafindan ‘Konfiizyon Degerlendirme Yontemi (KDY)’ kullanilarak deliryum agisindan tarandi.
Hastalar daha sonra bir psikiyatrist tarafindan DSM-5 kriterlerine gore deliryum agisindan degerlendirildi.
Hastalarin demografik verileri, vital bulgular: ve laboratuvar bulgular: kaydedildi.

Bulgular: KDY ile hastalarin %10,9 unda, DSM-5 kriterlerine gore hastalarin %11,8 inde deliryum tanisi
saptandi. Deliryum olan ve olmayan gruplar arasinda yas, cinsiyet, ek hastalik, demans ve polifarmasi varlig
agisindan istatistiksel olarak anlamli bir fark saptanmadi. Ortalama arteriyel kan basinci (OAKB) (r=0,373,
p<0,001), nabiz (r=0,208, p<0,001) ve solunum sayisi (r=0,284, p<0,001) ve deliryum arasinda pozitif, CRP
diizeyleri (r=-0,139, p=0,032) ve deliryum varligi arasinda ise negatif korelasyon saptandi. Lojistik regresyon
analizi sonuglari, OAKB> 99 mmHg ve solunum hizi> 19/dk’nin iizerinde olmasinin deliryum igin risk faktorii
olabilecegini gosterdi.

Sonug: Yiiksek OAKB ve solunum hizi deliryum riski ile iliskili olabilir. Hemodinamik risk faktorleri deliryumun
tanminmasina katkida bulunabilse de, pratik klinik tarama araglari deliryumu saptamak icin hala en énemli ve
giivenilir yontemlerdir.
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INTRODUCTION

Delirium is an acute neuropsychiatric syndrome
characterized by various psychomotor disturbances
and cognitive symptoms. It is a state of alteration in
consciousness, and disorientation that can occur suddenly
and fluctuate during the day and is often accompanied by
changes in behavior and perception. Delirium is generally
caused by an underlying medical condition and can not
be caused by a preexisting or established neurocognitive
disorder such as dementia (1).
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Delirium is known to have a higher incidence in elderly
patients, with the prevalence increasing with age. It is
estimated that up to 50% of hospitalized elderly patients
may experience delirium (2). Elderly patients are more
susceptible to delirium due to age-related changes in
the central nervous system, which include alterations
in  neurotransmitter  functions, neurodegenerative
changes, and reduced cerebral blood flow. Additionally,
the prevalence of comorbidities, cognitive loss, and
polypharmacy increases with age, which further increases
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the risk of delirium (3, 4).

Delirium is also a prevalent condition among elderly
patients in emergency services. Several studies have
reported the incidence of delirium in the emergency
department (ED) ranging from 7 to 20% (5, 6). Delirium
in emergency services is associated with longer hospital
stays, higher healthcare costs, poorer functional
outcomes, and increased mortality rates (7). However, it
is often underdiagnosed in emergency settings due to the
complexity of patient assessment and the lack of awareness
among healthcare professionals (8). It is reported that the
mortality rate in patients discharged from the ED with
unrecognized delirium diagnosis is 3 times higher than in
patients for whom delirium is detected, which shows that
unidentified delirium in emergency care settings results in
poor outcomes in elderly patients (9).

Determining the risk factors for delirium can allow the
rapid recognition and management of this clinical state
in emergency services and is crucial to improving patient
outcomes and reducing the burden of it on healthcare
systems. Therefore, this study aims to assess the delirium
prevalance and determine the associated risk factors for
developing delirium in geriatric patients admitted to
emergency care settings.

MATERIAL AND METHODS

This study was conducted with elderly patients, 65 years
and older, applied to the ED during weekdays for 6 months
period. The patients were assessed by the psychiatrist
within the working hours (from 9 am to 6 pm). All the
patients able to undergo a psychiatric examination and
whose informed consent was obtained were included in
the study. The unconscious patients, who have unstable
cardiovascular or respiratory conditions, severe burns or
trauma, or refuse to involve in the study were excluded.
The Short Portable Mental Status Questionnaire (SPMSQ)
was administered to determine the capacity of patients
to give informed consent. The SPMSQ has 10 items to
detect cognitive impairment by evaluating orientation,
memory, and concentration (10). If the patient had 4 or
fewer mistakes in the SPMSQ, informed consent was
directly asked of the patient. For patients with more than 4
mistakes in the test, informed consent was taken from the
caregiver of the patient.

Patients’ sociodemographic characteristics, the reason
for the application to the ED, medical history, number of
medications used by the patient, presence of polypharmacy
(>5 drugs), vital values (body temperature, systolic and
diastolic arterial blood pressure (SABP and DABP), mean
arterial blood pressure ([SABP+2xDABP] / 3), pulse,
respiratory rate), laboratory findings (sedimentation rate,
C-reactive protein (CRP), and neutrophil/lymphocyte
ratio (NLR)) and follow-up time in ED were recorded. The
patients were examined first by the emergency physician
using Clinical Assessment Method (CAM) to screen for
delirium. CAM is a semi-structured tool that is sensitive
and widely used to assess delirium in clinical settings (11).
The patients were also examined by the psychiatrist to
detect delirium according to the DSM-5 delirium criteria
(reduced ability to focus or shift attention, disturbance of
consciousness, the disturbance develops overashortperiod,
tends to fluctuate during the day, and not due to dementia)
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(1). If there is a diagnosis of depression, psychosis, or
dementia in the medical history, the differential diagnosis
of delirium from the primary psychiatric condition was
determined according to the psychiatric examination of
the patient. The study adhered to the guidelines set forth
in the Helsinki Declaration, and the research protocol was
approved by the Clinical Research Ethics Committee of
Bolu Izzet Baysal University (date: 22.05.2019 no:236).
Statistical Analysis

The statistical analysis was conducted using IBM SPSS
25.0 (Armonk, NY: IBM Corp.) and MedCalc 15.8
(MedCalc Software bvba, Ostend, Belgium) software
packages. For the qualitative data, the Chi-Square
(x2) test was utilized, along with descriptive statistical
methods including frequency, percentage, mean, standard
deviation, median, min-max, and IQR. The distribution
of data was assessed using the Kolmogorov-Smirnow
test, skewness-kurtosis, and graphical methods such
as histogram, Q-Q plot, stem and leaf, and boxplot.
Independent Samples t-test was employed to analyze data
with normal distribution, whereas the Mann-Whitney U
test was used for data without normal distribution. The
ROC curve (Receiver Operating Characteristic) analysis
was performed to assess variable distinctiveness, and
Binary Logistic Regression was used to estimate risk
ratios. Finally, Spearman’s Rho Correlation test was
conducted to evaluate the relationships between variables.
The significance level was set at a=0.05.

Power analysis was made with the statistical package
program G*Power 3.1.9.7 (Franz Foul, Universitat Kiel,
Germany). Power was found as 99% with n1=210(91.6 +
11.1), n2=28(106.9 + 11.7), a=0.05, effect Size (d)=1.2.
RESULTS

There were 238 patients included in the study. 55.5% of
the patients were female (n=132), and the mean age was
76.0 + 8.1 years. The mean follow-up time of the patients
at the ED was 16.849.7 hours. Delirium is detected in
10.9% of the patients (n=26) by using CAM. Meanwhile,
it was found that 11.8% of patients (n=28) had delirium
according to DSM-5 criteria.

Table 1 presents a comparison of the sociodemographic
characteristics and medical records of patients with and
without delirium. The results showed that there were no
statistically significant differences between the groups
in terms of age, gender, place of residence, number of
comorbid diseases, presence of dementia, number of
drugs used, and presence of polypharmacy (p>0.05
for all). Furthermore, no significant differences were
observed between the groups in terms of the reasons for
their admission to the emergency department (p>0.05).
Notably, metabolic, cardiovascular, and neurological
disorders were identified as the most common problems
leading to ED admission for both groups of patients.
Table 2 presents the vital signs and laboratory values of
patients upon admission to the ED. The results showed
that patients diagnosed with delirium had significantly
higher systolic arterial blood pressure (SABP), diastolic
arterial blood pressure (DABP), mean arterial blood
pressure (MABP), pulse rate, and respiratory rate values
(p<0.001 for all), while CRP values were significantly
lower (p=0.032) compared to patients without delirium.
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Table 1: Comparison of the sociodemographic and medical status of the patients with and without delirium

Delirium
No Yes p
(n=210) (n=28)
Female 115 (54.8%) 17 (60.7%)
Sex 0.694 a
Male 95 (45.2%) 11 (39.3%)
Age (year) 76.4 £ 8.1 73.1+£7.2 0.054 b
65-74 Year-old 83 (39.5%) 16 (57.1%)
75-84 Year-old 82 (39.0%) 7 (25.0%) 0.205 a
>85 Year-old 45 (21.4%) 5(17.9%)
Home alone 49 (23.3%) 3 (10.7%)
Residence Home with others 126 (60.0%) 21 (75.0%) 0.248 a
Nursing homes 35 (16.7%) 4 (14.3%)
Number of chronic diseases 2.0(1.0-3.0) 3.0(1.0-4.0) 0.185¢
Lo . No 186 (88.6%) 24 (85.7%)
Dementia Diagnosis 0.753 a
Yes 24 (11.4%) 4 (14.3%)
Total number of patient’s medication 3.0(1.0-5.00 5.0(2.0-6.0) 0.090 ¢
No 130 (61.9%) 12 (42.9%)
Polypharmacy 0.085a
Yes 80 (38.1%) 16 (57.1%)
Metabolic disease 43 (20.5%) 6 (21.4%)
Cardiovascular o o
disease 32 (15.2%) 4 (14.3%)
Neurological disease 31 (14.8%) 5 (17.9%)
Respiratory disease 23 (11.0%) 3 (10.7%)
Reason for Application to Emergency  (j0.y tract discase 19 (9.0%) 3(10.7%) 0.969 a
Department .
Infection 18 (8.6%) 3 (10.7%)
Multiple 19 (9.0%) 2 (7.1%)
Malignancy 10 (4.8%) 0 (0.0%)
Trauma 8 (3.8%) 1 (3.6%)
Others 7 (3.3%) 1 (3.6%)

a: Chi-Square Test (n (%)), b: Independent Samples t Test (Mean + SD), c: Mann-Whitney U test (Median (Q1 — Q03))

Table 2: Comparison of vital signs and laboratory findings of the patients with and without delirium upon admission to
the emergency department

Delirium
Yes No p
(n=210) (n=28)
Systolic arterial blood pressure (mmHg) 116.0 (107.8 — 126.0) 135.0 (128.0 — 138.0) <0.001 ¢
Diastolic arterial blood pressure (mmHg) 77.0 (71.0 — 84.0) 93.0 (86.0 — 103.3) <0.001 ¢
Mean arterial blood pressure (mmHg) 90.0 (83.0 —97.0) 106.5 (101.3 — 114.8) <0.001 ¢
Pulse rate (/min) 91.0+17.8 102.5+13.1 <0.001 b
Respiratory rate (/min) 17.4+3.0 21.0+44 <0.001 b
Temperature (°C) 36.6 (36.2—-37.1) 36.7 (36.3-37.2) 0.514 ¢
C-reactive protein (CRP) (mg/l) 4.0 (1.7-10.3) 0.4 (0.1 -5.9) 0.032 ¢
Sedimentation (mm/h) 16.0 (6.0 — 24.0) 18.5 (3.0 — 28.0) 0.899 ¢
Neutrophil/leukocyte ratio (NLR) 2.4 (1.7-3.1) 2.6 (1.6-3.2) 0.638 ¢
Follow-up time in the ED (hours) 14.0 (9.0 - 21.0) 17.0 (9.5 - 23.0) 0.300 ¢
Mortality rate during follow-up in the ED 7 (%3.3) 2 (%7.1) 0.286 a

a: Chi-Square Test (n (%)), b: Independent Samples t Test (Mean + SD), c: Mann-Whitney U test (Median (Q1 — Q3)), ED.: Emergency Department
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However, no significant differences were observed
between the groups in terms of body temperature,
sedimentation rate, and NLR values (p>0.05 for all).
Moreover, there was no statistically significant difference
between the groups in terms of mean follow-up time in
the ED and mortality rates at the end of the follow-up
(p=0.300 and p=0.286, respectively).

Subsequently, a correlation analysis was performed to
identify any associations between these variables and
the presence of delirium. Results indicated positive
correlations between SABP (r=0.368, p<0.001), DABP
(r=0.366, p<0.001), MABP (r=0.373, p<0.001), pulse rate
(r=0.208, p<0.001), respiratory rate (r=0.284, p<0.001),
and the presence of delirium, whereas a negative
correlation was found between CRP levels (r=-0.139,
p=0.032) and the presence of delirium. Logistic regression

correlated with the presence of delirium (MABP, CRP,
pulse, and respiratory rate) revealed a statistically
significant relationship between delirium and MABP and
respiratory rates (p<0.001 and p=0.002, respectively)
(Table 3). The model indicated that approximately 38% of
the presence of delirium could be explained (Nagelkerke
R2=0.375) and that the risk of delirium increased by
approximately 1.1 times in those with higher MABP
values and approximately 1.3 times in those with higher
respiratory rates.

The variables identified as risk factors were assessed
through ROC analysis, which revealed that MABP had a
cut-off point of >99 mmHg (AUC=0.834, p<0.001, 95%
CI: 0.781-0.879), while the cut-off point for respiratory
rate was >19/min (AUC=0.752, p<0.001, 95% CI: 0.692-
0.805) (Figure 1 and 2).
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Figure 1: ROC analysis of the mean arterial blood pres-
sure (MABP) to predict delirium

Figure 2: ROC analysis of the respiratory rate to predict
delirium

Table 3: Logistic regression analysis of the variables contribute to the presence of delirium

Risk Factor B SE Wald Odds %95 GA p*
MABP (mmHg) 0.081 0.018 20.025 1.08 1.05-1.12 <0.001
Pulse rate (/min) -0.001 0.017 0.007 1.00 0.97 - 1.03 0.932
Respiratory rate (/min) 0.251 0.080 9.796 1.29 1.10 - 1.50 0.002
CRP (mg/l) -0.042 0.037 1.298 0.96 0.89-1.03 0.255
Constant -14.369 2.275 39.879

*Binary Logistic Regression Test, Nagelkerke R2 = 0.375, Hosmer and Lemeshow Test = 0.127 MABP: Mean-arterial blood pressure,

CRP: C-reactive protein

Table 4: Accuracy of prediction of the cases according to the created model including MABP and respiratory rate

Predicted delirium status of the patients

with the created model Accuracy (%)
No (n) Yes (n)
Real patient group Without delirium (n) 205 5 97,6
With delirium (n) 20 8 28,6
Overall accuracy of correctly classified cases (%) 89,5
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The estimation table was performed according to the
created model created with MABP and respiratory rate,
and 97.6% of patients without delirium diagnosis and
28.6% of patients with delirium diagnosis were predicted
correctly with this model (Table 4). The overall accuracy
rate was found to be 89.5%.

DISCUSSION

Our study revealed that delirium is a common condition
in elderly patients applied to the ED. While no correlation
was found between sociodemographic features, comorbid
diseases, presence of polypharmacy or dementia, and
delirium; it was shown that there was a positive correlation
between delirium and MABP, pulse rate, respiratory
rate, and a negative relationship with CRP levels. In the
model established with MABP and respiratory rate, the
sensitivity for detecting delirium was 28.6%, while the
specificity was 97.6%. Furthermore, logistic regression
analysis shows that MABP>99 mmHg and respiratory
rate>19/min are associated risk factors for delirium.

In this study, delirium was diagnosed in 11.8% of the
patients based on DSM-5 criteria. A recent meta-analysis
reported a prevalence of 15.2% among elderly patients
in the ED (12). In the same meta-analysis, a negative
correlation was found between the sample size of the
study and the prevalence of delirium, therefore, the
prevalence of delirium may be lower in our study. The
ability of emergency physicians to identify delirium
using the CAM was also assessed, and it was found that
most patients with delirium could be identified using this
screening tool. Previous research has shown that up to
one-third of patients with delirium can be identified by
emergency physicians in the absence of a screening tool
(13). Although there are several different tools developed
for the assessment of delirium, their superiority to each
other has not been proven (14). CAM is accepted as a very
sensitive and practical tool that can determine the patient’s
delirium status (11). The use of such assessment tools
facilitates the recognition of patients and the necessary
interventions for patients.

When the conditions that contribute to the development
of delirium in elderly patients who apply to the ED
are examined, different risk factors are reported in the
literature. In a meta-analysis, being a nursing home
resident, cognitive impairment, hearing loss, and a
history of stroke are the factors associated with delirium
in ED (15). Some studies also showed that pain, urinary
catheterization, dehydration, the presence of infection,
and a chaotic ED environment may also cause delirium
(16). However, our study did not reveal any difference in
terms of the rate of nursing home residents or the presence
of cognitive decline. The reason for this result may be that
some cases with a diagnosis of neurocognitive disorder
were not diagnosed yet or the diagnosis was missed due to
lack of confident anamnesis. In addition, improvements in
nursing home conditions with regular supervision policies
may have improved the quality of care for elderly patients
and therefore did not affect the risk of delirium.

The most frequent reasons for seeking medical attention in
patients with delirium were metabolic, neurological, and
cardiovascular diseases, although there was no significant
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difference in terms of the reason for admission between
the two groups. Metabolic and neurological disorders were
the most commonly associated medical conditions with
delirium. These conditions are believed to cause delirium
either by directly damaging the central nervous system
(CNS) or indirectly by causing functional disturbances
and altering neuronal transmission (17).

The laboratory findings and vital signs at admission were
evaluated, and it was found that SABP, DABP, MABP,
CRP values, and respiratory rate were correlated with the
presence of delirium. However, the logistic regression
analysis revealed that higher MABP and respiratory rate
are associated with delirium. Specifically, a MABP higher
than 99 mmHg and a respiratory rate greater than 19/min
were found to be related to delirium. Previous studies
have reported that vital signs such as heart rate, SABP,
respiratory rate, body temperature, and oxygen saturation
at the triage have moderate effects on delirium clinics.
(15). Another study included low SABP, high DABP, low
(<16/min), and high (>24/min) respiratory rates in a model
to estimate delirium risk. (18). Additionally, another study
showed that a respiratory rate greater than 20/min is
related to an increased risk of delirium (19).

However, the model created based on MABP and
respiratory rate higher than the determined cut-off levels
have unfavorable results in detecting delirium. Whereas, it
has a high specificity to exclude non-delirium cases. The
direct effect of hypertension on cerebral vascular structure
is known as an important risk factor for delirium (20).
Moreover, hemodynamic changes in different clinical
states could cause dysfunction in cerebral autoregulatory
functions and may lead to hypoxia. Hypoxia is also reported
as an important clinical finding related to delirium (21).
Although there are some sensitive prediction models related
to delirium, the selected variables vary considerably, and
accessing information about some of these variables in
the ED can be difficult and not accessible (18, 19, 22).
Therefore, using delirium assessment tools taking less than
a few minutes such as CAM, The 3-Minute Diagnostic
Confusion Assessment Method (3D-CAM), The ‘4A°
Test (4AT) is a quick and reliable method to screen the
presence of delirium (23).

The study has several limitations that should be
considered when interpreting the results. One limitation is
that it was conducted in a single center, which may limit
the generalizability of the findings to other healthcare
settings. Another limitation is that the study participants
were recruited during weekdays and working hours, which
may not be representative of all elderly patients who visit
the ER at different times. Furthermore, clinically unstable
patients were excluded from the study, which could lead
to an underestimation of the prevalence of delirium since
this group is at higher risk for delirium. In addition, the
fluctuating symptoms of delirium may have led to some
cases being missed. Finally, the medications administered
during the ED stay were not taken into account in the
analysis, which could have influenced the development of
delirium.

In conclusion, delirium is a common clinical syndrome
seen in elderly patients in the ED. Vital signs such as higher
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MABP and respiratory rate are related to the increased risk  practical clinical screening tools are still the most important
of delirium. Although the hemodynamic risk profile of the and reliable methods to assess delirium.
individuals could contribute to the recognition of delirium,
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Evaluation of Hemogram, Biochemistry, Inflammatory Markers and Electrolyte
Levels in Patients with Acute Myocardial Infarction

Akut Miyokard Infarktiislii Hastalarda Hemogram, Biyokimya, inflamatuar Belirtegler ve
Elektrolit Diizeylerinin Degerlendirilmesi
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Keywords:
ABSTRACT Myocardial Infarction
Objective: Hemogram, biochemistry, serum electrolyte, and inflammatory marker levels are altered in patients Hemogram
with acute myocardial infarction. When diagnosing and monitoring patients with acute myocardial infarction Biochemistry
using cardiac-specific biomarkers, the levels of these markers should also be under control. We looked into the Electrolic Levels
diagnostic and therapeutic value of hemogram, biochemistry, inflammatory markers, and electrolyte levels in Inflammatory Markers
acute myocardial infarction patients.
Material and Method: It is a descriptive epidemiological study. Within the scope of the study, all patients aged
18 years and over and diagnosed with acute myocardial infarction in the Emergency Department and Cardiology
Department of Kahramanmaras Siitcii Imam University Faculty of Medicine Hospital between 01.01.2022 -
31.12.2022 were included retrospectively. Hemogram, biochemistry, serum electrolyte and inflammatory marker
levels were investigated in acute myocardial infarction patients.
Results: Leukocyte, neutrophil, procalcitonin and C-reactive protein values were significantly higher in patients
with acute myocardial infarction. Although platelet/lymphocyte ratios were high, no significance was found. In
patients with acute myocardial infarction, glucose values measured at the time of stress were found to be high
(hyperglycaemia). When we analysed the serum lactate levels of patients with acute myocardial infarction, it was
found to be significantly higher.
Conclusion: In patients with acute myocardial infarction, hemogram, biochemistry, serum electrolyte and
inflammatory marker levels are altered. The levels of these markers should also be controlled during the
diagnosis and follow-up of acute myocardial infarction patients with cardiac specific biomarkers. We believe that
hemogram, biochemistry, inflammatory markers and electrolyte levels may contribute to the prediction of early
serious complications in patients with acute myocardial infarction.
OZET Anahtar Kelimeler:
Amag: Akut myokard infarktiisii hastalarinda hemogram biyokimya serum elektrolit ve inflamatuar belirte¢ Myokard Infarktiisii
diizeylerinde degisiklikler olmaktadir. Akut myokard infarktiisii hastalarimin kardiyak spesifik biyobelirtecler ile Hemogram
tam ve takibi esnasinda bu belirte¢lerin diizeyleri de kontrol edilmelidir. Bu ¢alisma ile hemogram, biyokimya, Biyokimya
inflamatuar belirte¢ler ve elektrolit diizeylerinin akut myokard infarktiislii hastalarin tanisindaki ve yonetimindeki Elektrolit Diizeyleri
Yyerini arastirmayr amagladik. Inflamatuar Belirtecler
Gereg ve Yontem: Calisma tammlayici tipte bir epidemiyolojik arastirmadir. Calisma kapsaminda retrospektif
olarak 01.01.2022 — 31.07.2022 tarihleri arasinda Kahramanmaras Siit¢ii Imam Universitesi Tip Fakiiltesi
Hastanesi Acil Servis’inde ve Kardiyoloji béliimiinde akut myokard infarktiisii tamisi almis 18 yas ve iistii tiim
hastalar dahil edildi. Akut myokard infarktiisii hastalarinda hemogram biyokimya, serum elektrolit ve inflamatuar
belirte¢ diizeyleri incelendi.
Bulgular: Akut myokard infarktiislii hastalarda Iokosit, nétrofil, prokalsitonin, C-reaktif protein degerleri
anlamli derecede yiiksek saptandi. Platelet/lenfosit oranlarimin yiiksek ¢ikmasina ragmen anlamlilik saptanmadi.
Akut myokard infarktiislii hastalarda stres aninda 6lgiilen glikoz degerleri yiiksek (hiperglisemi) saptandi. Akut
myokard infarktiisli hastalarin serum laktat diizeylerini inceledigimizde anlamli derecede yiiksek saptandi.
Sonug¢: Akut myokard infarktiisii hastalarinda hemogram, biyokimya, serum elektrolit ve inflamatuar belirte¢
diizeylerinde degisiklikler olmaktadir. Akut myokard infarktiisii hastalarimin kardiyak spesifik biyobelirte¢ler ile
tam ve takibi esnasinda bu belirteglerin diizeyleri de kontrol edilmelidir. Akut miyokard infarktiislii hastalarda
hemogram, biyokimya, inflamatuar belirtecler ve elektrolit diizeylerinin erken donem ciddi komplikasyonlari
onceden belirlemede katkilarinin olabilecegi kanisindayiz.

INTRODUCTION CAD is not only a health problem but also an important
Cardiovascular diseases are currently the main cause of social problem because of its economic burden and
death in industrialized nations, and in the ensuing decades, negative effect on quality of life (1).

they are predicted to overtake them in emerging nations. Myocardial ischaemia is myocardial damage resulting
The most prevalent form of cardiovascular disease and from a disturbance in the balance between myocardial
the main cause of death is coronary artery disease (CAD). oxygen supply and demand. Myocardial ischaemia is

Correspondence: Muhammed Semih Gedik, Siit¢ii Imam University Faculty Of Medicine, Department Of Emergency E 'E.I:E
Medicine, Kahramanmarag/Tiirkiye. E-mail: semihgedik86@hotmail.com . . i
Cite as: Gedik MS, Goger K. Evaluation of Hemogram, Biochemistry, Inflammatory Markers and Electrolyte Levels in Patients E:ﬁ-' ;
with Acute Myocardial Infarction. Phnx Med J. 2023;5(2):107-112.

Received: 15.05.2023 Accepted: 26.05.2023 E

107


https://orcid.org/0000-0003-3854-4794
https://orcid.org/0000-0003-2673-1971

Gedik et al.

often caused by an atherosclerotic lesion. Acute Coronary
Syndrome (ACS) is due to coronary arterial spasm at the
site of the atherosclerotic lesion, erosion or rupture of the
atherosclerotic lesion and reduced coronary blood flow
due to platelet aggregation or thrombus formation. It is
responsible for most of the deaths related to CAD and is
closely related with its complications (2).

Acute Myocardial Infarction (AMI) is defined as
irreversible myocardial cell damage and necrosis caused
by severe and prolonged ischaemia. The most often
utilized and crucial variables in the diagnostic assessment
of patients with AMI symptoms are electrocardiography
(ECG) and biochemical markers such troponins, creatine
kinases, and myoglobin. Other markers that may aid in
the diagnosis include serum electrolytes, ischaemia-
modified albumin, cardiac fatty acid binding protein,
high-sensitivity C-Reactive Protein (hs-CRP), and Brain
Natriuretic Peptide (BNP) (3).

Mg plays a vital role in many cellular processes. It is
closely associated with a wide range of enzymes and
metabolic activities that control carbohydrate, fat, protein
and electrolyte metabolism. Mg is a cardioprotective
element that causes systemic and coronary vasodilatation,
has antiplatelet activity and protects myocytes from
calcium (Ca) influx during reperfusion. Mg deficiency
or reduced dietary Mg intake plays an important role
in the aetiology of cardiovascular diseases such as
thrombosis, atherosclerosis, ischaemic heart disease, AMI,
hypertension (HT), cardiac arrhythmias and congestive
heart failure (CHF).

Potassium (K) decreases renal vascular resistance, boosts
glomerular filtration rate, inhibits platelet aggregation and
arterial thrombosis, slows proliferation of vascular smooth
muscle cells, and inhibits free radical production among
vascular endothelial cells and macrophages (4). It has been
reported that cardiovascular diseases are less common in
societies consuming primitive diets containing high levels
of K and in vegetarians living in industrialised cultures (5).
A higher risk of sudden cardiac mortality and ventricular
arrhythmias has also been linked to hypokalaemia.

Ca is one of the most important cations in the body and
plays a critical role in cardiac contraction, enzymatic
activity and electrophysiological properties. Ca flow must
be balanced for the maintenance of the steady state in the
myocardium (6). High serum Ca levels have also been
shown to be an independent risk factor for coronary heart
disease such as AMI.

According to the National Health and Nutrition
Examination Survey, low sodium (Na) intake is thought
to be associated with coronary vascular disease. There
are reports that low Na levels activate renin-angiotensin
activity and sympathetic nervous system, increase insulin
resistance and these increase the risk of cardiovascular
disease (7).

Hyperglycaemia that develops during the stress process;
The aim of this adaptation, which is the physiological
response of the organism to stress, in which increased
cytokines, stress hormones with anti-insulin effect and
changes in insulin sensitivity are observed, is to provide
glucose to vital organs. With acute hyperglycaemia,
impairment in leukocyte function, increase in free
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oxygen radicals, blood pressure changes, increase in
vascular permeability, angiogenesis, capillary occlusion,
electrolyte changes, acid-base balance disturbances,
immunity disorder and acceleration of catabolism may
be observed. AMI is one of the events that cause stress
hyperglycaemia. In-hospital mortality rate after AMI is
even higher in patients with stress hyperglycaemia (8).
C-Reactive Protein (CRP) is an acute phase protein found
in serum/plasma and its level increases in the inflammatory
process. It is a sensitive marker whose level increases in
acute/chronic inflammation and infection. It is secreted
from the liver via IL-6 (9). Inflammation and thrombosis
play a very important role in the pathophysiology
of atherosclerosis. Platelets (PLT) and leukocytes
(neutrophils) are essential components of these processes
associated with the development of atherosclerosis and
acute coronary syndromes. In patients with AMI and other
inflammatory diseases, CRP, procalcitonin (PCT), “white
blood cells count, neutrophil, lymphocyte, platelet and the
ratios of these values to each other (neutrophil lymphocyte
ratio (NLR) and platelet lymphocyte ratio (PLR))” among
complete blood count parameters are used as inflammatory
markers (10, 11).

The role of trace elements in cardiovascular diseases has
been the subject of many studies. High copper (Cu) and
low zinc (Zn) levels have been found in patients with AMI.
Iron (Fe) levels are at normal levels. A close relationship
between high copper levels and haemodynamic parameters
has been found. It was concluded that serum copper and
zinc levels are valuable in terms of showing the degree of
myocardial depression in AMI (12).

According to the literature, higher serum lactate levels
indicate a greater extent of myocardial damage/necrosis
due to myocardial infarction and more myocardial
oedema. It has been reported that the risk of mortality may
increase in AMI patients, especially in those with an initial
serum lactate >2.5 mmol/L (13).

Although there are several studies on AMI and hemogram,
biochemistry, serum electrolytes and inflammatory
markers, there are limited data on the value of these
markers in patients with AMI. We aimed to investigate the
role of hemogram, biochemistry, inflammatory markers
and electrolyte levels in the diagnosis and management of
patients with AMI.

MATERIAL AND METHOD

It is a descriptive epidemiological study. Within the
scope of the study, all patients aged 18 years and over
and diagnosed with AMI in the Emergency Department
and Cardiology Department of Kahramanmaras Siitcii
Imam University Faculty of Medicine Hospital between
01.01.2022 - 31.12.2022 were included retrospectively.
No sample was selected within the scope of the study. The
study was approved by the decision of Kahramanmaras
Siitgii Tmam University Faculty of Medicine Clinical
Research Ethics Committee session no: 2022/35, decision
no: 03, dated 29.11.2022. The study is consistent with the
principles of the Declaration of Helsinki.
Sociodemographic data such as age and gender and
laboratory tests such as hemogram, biochemistry,
inflammatory markers and electrolyte levels were
analysed. Laboratory tests include hemogram,



Phnx Med J. July 2023, Volume S No 2

biochemistry, routine inflammatory markers, C-reactive
protein (CRP), procalcitonin, complete blood count
parameters, white blood cell count (WBC), neutrophils,
lymphocyte, neutrophil lymphocyte ratio, platelet (PLT),
platelet lymphocyte ratio, zinc, copper, magnesium,
sodium, potassium, calcium, chlorine, phosphate, lactate,
pH and glucose levels.

The study’s data were statistically evaluated using the
SPSS v.23.0 package application (SPSS Inc, Chicago,
[llinois, USA). Descriptive statistics, such as frequency
and percentage for qualitative data and frequency, mean,
and standard deviation for numerical data, were provided
for reviewing the study’s data. Utilizing both analytical
(Kolmogorov Smirnov and Shapiro Wilks tests) and
visual (histogram) techniques, the parameters’ adherence
to a normal distribution was assessed. If parametric
assumptions were satisfied, one group t test, student t
test, and one-way analysis of variance (ANOVA) were
used in the comparison of quantitative data for parameters
with a given mean, parameters between two groups,
and parameters between more than two groups. For
comparisons of parameters with a specific mean, Mann-
Whitney U test was utilized if parametric assumptions
were not met. Whitney Parameter comparisons between
two groups were conducted using the U test, while
comparisons involving more than two groups were
conducted using the Kruskall Wallis test. To compare
qualitative data, the Chi-Square test was applied. The
statistical significance level was set at p<0.05.
RESULTS

A total of 66 participants were included in the study, of
which 59.1% (n=39) were male and 40.9% were female.
While 24.2% (n=16) of the participants were between
the ages of 65-74, 33.3% (n=22) were over 75 years old.
42.4% (n=28) of the participants who had MI were under
the age of 65 (Table 1).

The mean leukocyte count of the patients who applied to
the emergency department and had MI was 10.32 (SD:
2.8), and the mean neutrophil count was 7.32 (SD: 2.9).
The leukocyte and neutrophil levels of the patients were
found to be statistically significantly higher than the
normal individuals (p<0.001 and p<0.001, respectively)
(Table 2).

The mean glucose level of the patients who had MI was
173.49 (SD:92.0) and the mean lactate level was 11.39
(SD:8.9). Glucose and lactate levels of the patients were
found to be statistically significantly higher than normal
individuals (p<0.001 and p<0.001, respectively) (Table 2).
Some acute phase reactant levels of the participants
were examined. The mean c reactive protein value of
the participants was 16.62 (SD: 29.4) and the mean
procalcitonin level was determined as 0.08 (SD: 0.8).
C-reactive protein and procalcitonin levels were found to
be statistically significantly higher in patients diagnosed
with MI compared to normal individuals (p=0.002 and
p=0.022, respectively) (Table 2).

The mean immature granulocyte level of MI patients
admitted to the emergency department was found to be
0.05 (SD:0.05). Although the relevant value was found to
be higher than the normal limits, the difference was not
statistically significant (p=0.767). On the other hand, the
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mean platelet-lymphocyte ratio of the patients was found
to be 170.6 (SD:144.0) and although this value was higher
than the normal limits, it did not create a statistically
significant difference (p=0.74). Other values in the study
were within the range of normal values in the literature
(Table 2).

The changes in the laboratory values of MI patients
admitted to the emergency department by gender were
examined. The mean percentage of immature granulocytes
was determined as 0.43 (SD:0.49) in men and 0.48
(SD:0.32) in women. The mean percentage of immature
granulocytes in women was statistically significantly
higher than in men (p=0.048). The mean of procalcitonin
was determined as 0.095 (SD: 0.10) in men and 0.061
(SD: 0.059) in women. The mean procalcitonin level in
men was statistically significantly higher than in women
(p=0.035) (Table 3).

The pH values of the venous blood gases taken from the
patients in the emergency room were checked. The mean
pH value was found to be 7.42 (SD:0.02) in men and 7.35
(SD:0.08) in women. The mean pH level in men was
statistically significantly higher than in women (p=0.038).
There was no statistically significant difference between
the genders in terms of other parameters (Table 3).
DISCUSSION

Markers have a role in determining the disease process, in
diagnosis and follow-up, in determining susceptibility to
disease and in determining the appropriateness of specific
treatments. Cardiac markers are fragments of cellular
structures released into the circulation when myocardial
damage occurs. Currently, biomarkers frequently used
in the diagnosis of acute coronary syndrome are creatine
kinase-MB (CK-MB), myoglobin and cardiac troponins.
Various new markers are being investigated in order to
diagnose acute coronary syndrome at an ecarly stage and
to provide the necessary intervention. We will review
the literature by analysing hemogram, biochemistry,
inflammatory markers and electrolyte levels in patients
with acute myocardial infarction.

Studies have shown that individuals with AMI had
significantly lower mean Na, K, and Mg levels and
significantly higher mean Ca levels (4, 5, 6, 7). In our
study, calcium readings were close to the top limit of

Table 1: Sociodemographic characteristics of AMI
patients admitted to the emergency department
n %
Gender
Female 27 40.9
Male 39 59.1
Total 66 100
Age
25-44 5 7.6
45 - 64 23 34.8
65—74 16 24.2
75 -84 19 28.8
85 and above 3 4.5
Total 66 100




Gedik et al.

Table 2: Hemogram, biochemistry, inflammatory markers and electrolyte levels of AMI patients admitted to emergency

department

n Mean = SS Normal Values* p
WBC (10°/L) 66 10.32 £2.8 3.39-8.86 <0,001a
Neutrophil (10°/L) 66 732429 1.5-5 <0,001b
Percent neutrophils (%) 66 69.72 £13.2 40.1-71.4 -
Lymphocyte (10°/L) 66 2.17+12 1.05-3.17 -
Lymphocyte percentage (%) 66 21.89+11.1 21.6 -49 -
Platelet (10°/L) 66 257.85+67.3 150 — 400 -
1IG (#) 66 0.05+0.05 0.01 —0.04 0.767
IG percentage (%) 66 0.45+0.42 0.16 —0.62 -
NLR (%) 66 528+5.7 091-5.6 -
PLR (%) 66 170.6 + 144.0 40 - 140 0.740
Glucose (mg/dL) 66 173.49 +92.0 74 — 100 <0,001b
CRP (mg/L) 58 16.62 +29.4 <5 0.002b
PCT (ng/L) 58 0.08 £ 0.08 <0.046 0.022b
Albumin (g/L) 66 40.87+£5.2 39.7-49.4 -
K (mmol/L) 66 4.42+0.7 35-55 -
Ca (mg/dL) 65 8.99+0.8 8.6-10 -
Na (mmol/L) 66 137.79£3.1 132 - 146 -
Mg (mg/dL) 66 1.89+0.3 1.6-2.6 -
Cu (png/dL) 49 90.79 +26.9 70 — 140 -
Zn (ng/dL) 53 76.41 +27.7 50— 150 -
pH 14 7.38+£0.07 7.35-17.45 -
Lactate (mmol/L) 43 11.39+£8.9 <2 <0,001b

Ca: calcium, CRP: c-reactive protein, Cu: copper, IG: immature granulocyte, K: potassium, Mg: magnesium, Na: sodium, NLR: neutrophil lymphocyte
ratio, PCT: procalcitonin, PLR: platelet lymphocyte ratio, SS: standard deviation, WBC: white blood cell count, Zn: zinc

* Related variables were compared with normal values in the literature. When compared with normal values, parameters increasing with MI were
compared with the upper normal limit and parameters decreasing with MI were compared with the lower normal limit. No correlation was observed

for parameters within normal limits.
a T-test in one group
b Wilcoxon Signed Rank Test

the reference range, whereas potassium, sodium, and
magnesium values were close to the lower limit. The
readings for copper and zinc were also discovered to be
within the usual range. Although the electrolyte results
of some of our patients were similar to the literature, this
situation is not similar to the literature when the total
number is considered. The reason for this may be the small
number of patients in our study. Serum electrolyte levels
should be checked during the diagnosis and follow-up of
AMI patients with cardiac-specific biomarkers. Changes
in serum electrolyte levels, especially Mg, can be used in
the follow-up of AMI patients. Serum electrolyte levels
may support cardiac-specific biomarkers in the diagnosis
of AML

Inflammation markers are nonspecific in cardiac diseases,
but when combined with cardiac markers, they are reported
to provide useful diagnostic information in the diagnosis
of ACS in the emergency department (9). Studies have
demonstrated that increased CRP levels independently
indicate cardiac damages (9). Leukocytes are part of the
increased inflammatory process associated with increased
cardiovascular risk and mortality in myocardial infarction
patients. Low lymphocyte counts have been associated

with increased cardiovascular events in patients with
coronary artery disease. Increased PLR may lead to
increased inflammatory and atherothrombosis response as
a result of increased cytokine response. In cardiovascular
diseases, PLR and NLR appear to be simple and applicable
markers used to evaluate the inflammatory status (10,
11). Hemogram and inflammatory markers were also
examined in our study. WBC, neutrophil, procalcitonin
and CRP ratios were found to be significantly higher in
patients with AMI. Although platelet/lymphocyte ratios
were high, no significance was found. Routine hemogram
examination in patients with AMI will both accelerate the
diagnostic process and support the diagnosis.

Studies have shown that stress hyperglycaemia during
AMI, especially in non-diabetic patients, impairs the
pump function of the heart and thus leads to an increase
in mortality due to heart failure. Patients with stress
hyperglycaemia are also at increased risk of other
cardiovascular events. Stress hyperglycaemia has been
shown to be an independent predictive value in addition
to smoking, hypertension, hyperlipidaemia and body mass
index which are known risk factors of coronary artery
disease (8). In our study, glucose values measured at the
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Table 3: Hemogram, biochemistry, inflammatory markers and electrolyte levels of AMI patients admitted to emergency

department according to gender

Gender
Female Male
n Average SS n Average SS p
WBC (10°/L) 27 10.2 2.7 39 10.41 2.8 0.757a
Neutrophil (10°/L) 27 7.34 2.9 39 7.31 2.9 0.958b
Percent neutrophils (%) 27 70.73 14.1 39 69.03 12.6 0.611a
Lymphocyte (10°/L) 27 2.14 1.4 39 2.19 1.1 0.379b
Lymphocyte percentage (%) 27 21.92 12.1 39 21.87 10.6 0.986a
Platelet (10°/L) 27 261.37 71.7 39 255.41 65.0 0.739b
IG (#) 27 0.053 0.048 39 0.048 0.063 0.078b
IG percentage (%) 27 0.48 0.32 39 0.43 0.49 0.048b
NLR (%) 27 5.70 6.7 39 4.99 4.9 0.784b
PLR (%) 27 183.73 155.1 39 161.53 137.1 0.351b
Glucose (mg/dL) 27 201.85 107.4 39 153.85 75.0 0.063b
CRP (mg/L) 25 11.90 10.8 33 20.20 37.7 0.603b
PCT (ng/L) 27 0.061 0.059 31 0.095 0.10 0.035b
Albumin (g/L) 27 40.0 4.4 39 41.48 5.6 0.059b
K (mmol/L) 27 4.34 0.8 39 4.47 0.7 0.231b
Ca (mg/dL) 27 9.02 0.55 38 8.97 0.88 0.645b
Na (mmol/L) 27 137.78 341 39 137.80 2.94 0.829b
Mg (mg/dL) 27 1.86 0.27 39 1.92 0.25 0.313b
Cu (png/dL) 20 96.27 19.5 29 87.02 30.73 0.093b
Zn (ng/dL) 24 67.79 23.07 29 83.55 29.45 0.051b
pH 8 7.35 0.08 6 7.42 0.02 0.038b
Lactate (mmol/L) 22 11.80 10.2 21 10.96 7.6 0.865b

Ca: calcium, CRP: c-reactive protein, Cu: copper, IG: immature granulocyte, K: potassium, Mg: magnesium, Na: sodium, NLR: neutrophil lymphocyte
ratio, PCT: procalcitonin, PLR: platelet lymphocyte ratio, SS: standard deviation, WBC: white blood cell count, Zn: zinc

a The p value found using Student s t test

b The p value found using the Mann - Whitney U test

time of stress were found to be high (hyperglycaemia) in
patients with AMI; our glucose values were similar to the
literature. AMI causes stress hormones secreted during
stress with emotions such as stress/anxiety, fear of death,
etc. We think that this clinical condition also increases
blood glucose. Patients with AMI should have their blood
glucose levels monitored, and if clinically appropriate,
examinations and therapies for hyperglycemia should start
without delay.

Serum lactate level has been reported to be a prognostic
factor in patients with AMI (13, 14). In our study, serum
lactate levels of patients with AMI were found to be
significantly higher. The lactate levels of our patients with
AMI are similar to the literature. Therefore, serum lactate

levels should be monitored in these patients to reduce the
spread of myocardial damage.

CONCLUSION

There are changes in hemogram, biochemistry, serum
electrolyte and inflammatory marker levels in AMI
patients. The levels of these markers should also be
controlled during the diagnosis and follow-up of AMI
patients with cardiac-specific biomarkers. We believe
that hemogram, biochemistry, inflammatory markers and
electrolyte levels may contribute to the prediction of early
serious complications in patients with acute myocardial
infarction. There is a need for further studies on the
importance of markers to be used in the diagnosis and
prognosis of AMI patients.

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

Ethics: The study was approved by the Kahramanmaras Siitgii imam University Faculty of Medicine Clinical Research
Ethics Committee session no: 2022/35, decision no: 03, dated 29.11.2022.

Funding: There is no financial support of any person or institution in this research.

Approval of final manuscript: All authors.

REFERENCES

1. AHA Statistical Update Heart Disease and Stroke Statistics. A Report From the American Heart Association. 2012 Update.
2. AHA/ACC/HFSA Guideline for the Management of Heart Failure: A Report of the American College of Cardiology/American Heart Association

111



Gedik et al.

Joint Committee on Clinical Practice Guidelines. 2022 Update.

Bassand JP, Christian WH, Diego A, Eric B. ST Segment Yiikselmesi Olmayan Akut Koroner Sendromlarin Tan1 ve Tedavi Kilavuzu. European
Heart Journal. 2007; 28: 1598-1660. doi:10.1093/eurheartj/ehm161

Macdonald JE, Struthers AD. What is the optimal serum potassium level in cardiovascular patients? J Am Coll Cardiol. 2004 Jan 21;43(2):155-61.
doi: 10.1016/j.jacc.2003.06.021.

Young B, Lin H, Mc Cabe RD. American Journal of Physiology - Regulatory, Integrative and Comparative Physiology. 1995: 68(4); 825.

Eisner D, Bode E, Venetucci L, Trafford A. Calcium flux balance in the heart. J Mol Cell Cardiol. 2013: 58; 110-7.

Cohen HW, Hailpern SM, Alderman MH. Sodium intake and mortality follow-up in the Third National Health and Nutrition Examination Survey
(NHANES III). J Gen Intern Med. 2008; 23: 1297-1302.

Murat K, Cigdem E, Nizameddin K. Stres Hiperglisemisinin Akut Miyokard Enfarktiistiniin Prognozuna Etkisinin Degerlendirilmesi. Metabolik
Sendrom Dernegi: XVII. Metabolik Sendrom Sempozyumu; 24-28 Kasim 2020, SS-09.

Zeynep A, Yusuf T. Acute Coronary Syndrome and Cardiac Markers. inonii Universitesi Saglik Bilimleri Dergisi. 2016: 5(1); 67-73

Ozmen C, Akray A, lltas A, Ozmen Yildiz P, Yildiz I, Aktas H. “Primer perkiitan koroner girisim uygulanan ST-segment yiikseklikli miyokard
infarktiislii hastalarda platelet/lenfosit orani ile no-reflow olusumu arasindaki iliski”. Cukurova Medical Journal. 2021: 46; 1441-1448.

Boyaci F, Akcay M, Gokdeniz T. Neutrophil/Lymphocyte Ratio and Platelet/Lymphocyte Ratio in Predicting Chronic Total Occlusion in ST-
Segment Elevation Myocardial Infarction. Harran Universitesi Tip Fakiiltesi Dergisi. 2022; 19(2): 277-283.

Coskun A, Soysal D, Kilavuz A, Yalgin H, Atay A, Ildiz B, et al. Idiopatik dilate kardiyomyopati ve akut myokard infarktiisiinde serum bakir, ¢inko
ve demir diizeylerinin hemodinamik parametrelerle iligkisi. Medical Network Klinik Bilimler ve Doktor. 1997; 3(1): 46-50.

Park IH, Cho HK, Oh JH, Chun WJ, Park YH, Lee M, et al. Clinical Significance of Serum Lactate in Acute Myocardial Infarction: A Cardiac
Magnetic Resonance Imaging Study. J Clin Med. 2021 Nov 13;10(22):5278. doi: 10.3390/jcm10225278.

Chebl RB, Tamim H, Dagher GA, Sadat M, Enezi FA, Arabi YM. Serum Lactate as an Independent Predictor of In-Hospital Mortality in Intensive
Care Patients. J Intensive Care Med. 2020; 35 :1257-1264. doi: 10.1177/0885066619854355.

112



CASE REPORT

Phnx Med J. July 2023, Volume 5 No 2
DOI:10.38175/phnx.1164792

Pansitopeni ile Bagsvuran Bir Akut Bruselloz Olgusu

A Case of Acute Brucellosis Presenting with Pancytopenia
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ABSTRACT

Brucellosis is a zoonotic disease that is endemic to our country and can cause hematological involvement.
Hematological involvements may be seen due to hypersplenism or bone marrow involvement during the course
of the disease. In this case report, it was aimed to bring to the literature a case who applied to the hospital with
complaints of low back pain and sweating and was found to have pancytopenia as a result of the examinations. A
diagnosis of acute brucellosis was made in the patient with splenomegaly who developed fever in the follow-up.
Hematological parameters improved with brucellosis treatment. In this case report; we aimed to emphasize that
brucellosis should be considered in the differential diagnosis of hematological diseases.

OZET

Bruselloz iilkemiz i¢in endemik olan ve hematolojik tutulumlara da yol agabilen zoonotik bir hastaliktir.
Hastalik seyri sirasinda gelisen hipersplenizme veya kemik iligi tutulumuna bagh olarak hematolojik tutulumlar
goriilebilir. Bu olgu sunumunda bel agrisi ve terleme sikayetleri ile hastaneye basvuran ve yapilan tetkikleri
sonucunda pansitopeni saptanan olgunun literatiire kazandirilmasi amaglandi. Splenomegalisi olan, takibinde
ates yiiksekligi gelisen hastaya akut bruselloz tamisi konuldu. Bruselloz tedavisi ile hematolojik parametreleri
diizeldi. Bu olgu sunumunda; hematolojik hastaliklarin aywrici tanmisinda brusellozun diisiiniilmesi gerektigini
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Leukopenia
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Thrombocytopenia
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vurgulamayr amagladik.

GIRiS

Bruselloz, 6zellikle Akdeniz iilkelerinde ve Orta Dogu’da
endemik olan, diinya g¢apinda en yaygmn bakteriyel
zoonozdur (1). Diinya Saglik Orgiiti'ne (DSO) gore,
diinya ¢apinda her yil 500.000°den fazla bruselloz olgusu
saptanmaktadir (2). Bruselloza boyutlar1 0,61 ile 1,5 pm
arasinda degisen kiicilk, Gam negatif kokobasil olan
Brucella spp. cinsi bakteriler neden olur. Kiiresel olarak
en sik ve siddetli enfeksiyonlardan sorumlu olan tiirii B.
melitensis’tir ve bunu B. abortus, B. suis ve B. canis izler
(2).

Bruselloz, ¢ok g¢esitli klinik bulgulara neden olabilir,
hatta multisistemik tutulum yapan tiim hastaliklart
taklit edebilir. Bu hastalik, retikiiloendotelyal sistemi
tuttugundan spesifik olmayan ¢ok c¢esitli hematolojik
anormalliklere de neden olabilir. Dalak ve kemik iligi
siklikla etkilenir ve bu etki, kan yaymasinda hipoplaziye
neden olabilir. Lokopeni ve anemi sik goriilen bulgular
iken, trombositopeni daha nadir saptanir. Brusellozda
pansitopeni ise olduk¢a nadir goriilen bir klinik tablodur
(3).

Bu olgu sunumunda, pansitopeni ile basvuran, akut
bruselloz tanist alan ve bruselloz tedavisi ile tamamen
diizelen bir hastay1 literatiire kazandirmay1 amacladik.
OLGU

Ozgegmisindediyabetes mellitus dykiisii bulunan ve oral
antidiyabetik ilaglarla tedavi goren 63 yasindaki sehir
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merkezinde ikamet eden erkek hasta, 3 haftadir olan
ve agr1 kesicilere cevap vermeyen bel agrisi ve ara ara
olan terleme sikayetleri ile hastanemize bagvurdu. Fizik
muayenede genel durumu iyi, vital bulgulart olagan olan
hastanin lomber bolgede palpasyonla agri mevcuttu.
Batin muayenesinde splenomegali disinda 6zelligi yoktu.
Kardiyak ve pulmoner oskiiltasyon normaldi. Hastanin
motor ve norolojik defisiti yoktu. Yapilan labaratuvar
tetkiklerinde; Hemoglobin (Hb): 8,6 g/dl, trombosit: 83000
he/ml ve beyaz kan sayimi (WBC): 2775/mm3 (%55
ndtrofil, %42 notrofil) ile pansitopeni tespit edildi. Laktat
dehidrojenaz (LDH): 559 U/L, C reaktif protein (CRP):
7,9 mg/dl olarak bulundu. Ileri tetkik i¢in Enfeksiyon
hastaliklar1 yatakli servisine yatis yapildi. Ayirict tant
amagcli istenen idrar kiiltiirii sterildi ve Hepatit B, Hepatit
C ve Human Immunodeficiency Virus / Insan Bagisiklik
Yetmezligi Virtisii (HIV) viral serolojilerinin timii
negatifti. Vitamin B12 ve folik asit seviyeleri normaldi.
Periferik yaymada atipik hiicre saptanmadi. Batin
ultrasonografisinde karacigerde basit kistik yapt mevcuttu
ve dalak 148 mm ile normalden biyiiktii; bu bulgu
haricinde baska anormal bulguya rastlanmadi. Bel agrist
tarifleyen hastadan istenen vertebral manyetik rezonans
goriintilemede (MRG) lomber disk hernisi disinda
patoloji saptanmadi. Yatist sirasinda ondiilan ates seyri
saptanan hastadan tekrar ayrintili anamnez alindi. Hasta
yaklagik 3-4 ay Once pastorize edilmemis siit tiikettigini
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bildirdi. Ates yiiksekligi nedeniyle 2 sise kan kiltiirt
alindi. Bruselloz ekartasyonu igin istenen Rose Bengal
testi (BioMerieux® Fransa) pozitifti. Brucella Serum
Agliitinasyon (Wright) test titresi 1/160 pozitif olarak
saptandi. Hastada mevcut sonuglar degerlendirilerek
akut bruselloza bagl pansitopeni teshisi konuldu. Kan
kiiltiirinde tireme saptanmadi. Rifampisin (900 mg/giin)
ve doksisiklin (200 mg/giin) ile 6 haftalik antibiyotik
tedavisinden sonra tam kan sayimi normale dondi (Hb:
12,6 g/dl, trombosit: 162.000 hc/ml, WBC: 6500/mm3).
TARTISMA

Tirkiye’denyayinlanan ¢aligmalardabruselloz hastalarinin
%4,9-9’unda pansitopeni oldugu bildirilmistir (3-6).
Olgumuzda asikar lokopeni, anemi ve trombositopeni
mevcuttu ve bu tablo pansitopeni olarak degerlendirildi. 6
haftalik tedavi sonrasi kan tablosu diizeldi ve pansitopeni
geriledi.

Insanlara brusella bulasi, enfekte hayvanlara dogrudan
temas (deri, enfekte hayvansal materyallere temas veya
inhalasyon) sonucu olabilir. Ayrica kontamine iiriinlerin
yenmesinden sonra gida yoluyla dolayli olarak bulas da
miimkiindiir (1). Sunulan olguda olas1 bulas yolu enfekte
siitlin tiiketilmesi olarak diistiniildii.

Brusellozda akut enfeksiyon seyri sirasinda, ondiilan ates,
titreme, eklem ve kas agrisi, terleme gibi tipik sikayetler
olabilir. Ancak hastaligin ¢ok farkli klinik sunumlari
olabilir (3,7,8). Ozellikle analjezik ve antipiretiklerin
kullanilmasi, kismi antibiyotik tedavileri nedeniyle ates

seyrinde ondiilan ates goriilme sikligi azalmistir. Bel
agris1, miyalji, atralji, artrit, spondilit, spondilodiskit gibi
¢ok ¢esitli osteoartikiiler tutulumlar en sik tutulumlardir
(9). Sunulan olguda da bel agrist mevcuttu, ancak lomber
MRG’de lomber disk hernisi diginda tutulum saptanmadi.
Bruselloz olgularinin yaklasik %20-40’1nda splenomegali
goriildiigii  bildirilmekle beraber, pansitopenisi olan
olgularda %386-88 oraninda splenomegali saptandigi
bildirilmistir. Bu hastalardaki  hipersplenizmin
pansitopeniye neden olabilecegi savunulmustur (3,10).
Olgumuzda da hipersplenizme bagli pansitopeni gelistigi
diisiiniilmektedir. Ancak bruselloza bagli kemik iligi
tutulumu da benzer klinik tabloya sebep olabilir; olguda
kemik iligi Orneklemesi yapilmadigi igin net ayrim
yapilamadi.

Brusellozda pansitopeni dahil hematolojik tutulumlarin
antimikrobiyal tedavi ile tamamen diizeldigi bildirilmistir
(3-6,10). Sunulan olguda da benzer sckilde 6 haftalik
bruselloz tedavisi ile hastamizin pansitopenisi diizeldi.
SONUC

Ulkemizbrusellozagisindanendemik bolgedir. Brusellozda
pansitopeni dahil hematolojik tutulumlarm olabilecegi
unutulmamalidir ve hematolojik malignitelerin ayirict
tanisinda bruselloz tanis1 da yer almalidir. Pansitopenili
hastalarda anamnez dikkatle alinmali, epidemiyolojik
veriler géz 6niinde bulundurulmali ve bruselloz igin tetkik
edilmelidir.

Cikar catismasi: Yazarlar arasinda ¢ikar ¢atismasi olmadigini beyat ettiler.

Etik: Hastadan bilgilendirilmis onam formu alinmigtir.

Finansal destek: Calismanin finansal destegi bulunmamaktadir.

Son onay: Tiim yazarlar
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ABSTRACT

Tuberous sclerosis complex (TSC) is a rare genetic disease and affected individuals are usually characterized
by the triad of cutaneous angiofibroma, mental retardation and epileptic seizures. Different clinical tables may
occur due to the inflammatory response after COVID19. Apart from this, there is no article in the literature
reporting that the frequency of seizures has increased as stated in the case example presented. A 30-year-old male
patient was brought to our emergency room by his relatives with the complaint of epileptic seizures. Relatives of
the patients stated that the frequency of seizures increased progressively after having COVID19 a month ago and
that he had seizures 10 times in the last 24 hours. As seen in the case we presented, there may be an increase
in the frequency of seizures in the late period after COVID19 in patients with epilepsy. For this reason, patients
with an increased seizure frequency by emergency medicine physicians should also be evaluated for COVID19.
OZET

Tiiberoskleroz Kompleksi (TSK) nadir goriilen bir genetik hastaliktir ve etkilenen bireyler genellikle epileptik
nobetler, mental retardasyon ve kutanoz anjiyofibroma iigliisii ile karakterize edilir. COVID19 sonrasi
inflamatuar yanita bagh olarak farkli klinik tablolar ortaya ¢ikabilir. Bunun disinda literatiirde sunulan vaka
orneginde belirtildigi gibi nobet sikhiginin arttigini bildiren bir makale bulunmamaktadwr: 30 yasinda erkek hasta
epileptik nobet sikayeti ile yakinlar: tarafindan acil servisimize getirildi. Hasta yakinlari, bir ay once COVID19
gecirdikten sonra nobet sikliginin giderek arttigini, son 24 saatte 10 kez nobet gecirdigini ifade etti. Bizim
olgumuzda da goriildiigii gibi epilepsi tanili hastalarda COVID19 sonrast ge¢ donemde nobet sikliginda artis
olabilir. Bu nedenle acil tip hekimleri tarafindan nébet sikliginda artis tanimlayan hastalarin COVID19 a yénelik
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de degerlendirilmesi gerekmektedir.

INTRODUCTION

Tuberous sclerosis complex (TSC) is a rare hereditary
disease that can affect almost all systems. Its prevalence
has been reported to be between 1/6000 and 1/10 000 live
births in recent studies (1). Affected individuals are usually
characterized by the triad of cutaneous angiofibroma,
mental retardation and epileptic seizures seen in the early
stages of life; however, less than 30% of TSC patients
have this triad while 6% have none of these features (2).
Renal complications and seizure are the most common
causes of increased morbidity and mortality in TSC
patients compared to the normal population (3,4).

It is indicated that seizures may develop in the acute
infectious period in patients with a diagnosis of COVID19.
However, only one case has been described of developing
status epilepticus after having COVID19. The possible
mechanism is thought to be triggered by refractory status
epilepticus secondary to the postinfectious inflammatory
response. Different clinical tables may occur due to
the inflammatory response after COVIDI19. Isolated
symptoms related to the affected organ system can be
observed, especially due to systemic or local cytokine
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increase. Apart from this, there is no article in the literature
reporting that the frequency of seizures has increased as
stated in the case example presented (5).

In this case report, a 30-year-old patient who had
COVID19 a month ago and then presented to the
emergency room with the complaint of an increase in the
frequency of epileptic seizures and was diagnosed with
TSC was evaluated.

CASE REPORT

A 30-year-old male patient was brought to our emergency
room by his relatives with the complaint of epileptic
seizures which occurred approximately 10 times in the last
twenty-four hours. His seizures were in a self-terminating
form, lasting two to three minutes. It was learned that the
patient had a history of epilepsy and mental retardation,
used valproic acid and olanzapine regularly. Relatives of
the patients stated that the frequency of seizures, which
was once or twice a year, increased progressively to once
or twice a day after having COVID-19 a month ago.
There was no feature in his family history. His parents did
not have a chronic disease or consanguineous marriage.
There were no pathological symptoms in his vital signs.



https://orcid.org/0000-0003-3917-9434
https://orcid.org/0000-0001-8059-4862
https://orcid.org/0000-0002-6089-3328
https://orcid.org/0000-0002-5996-0618
https://orcid.org/0000-0003-1848-3461

Catal et al.

On physical examination, he had confused consciousness,
his cooperation and orientation were limited, pupils were
isochoric, indirect and direct light reflexes were bilaterally
positive, successful in localizing painful stimuli in all four
extremities, and plantar reflexes were bilaterally flexor. In
his dermatological examination, there were hypopigmented
macules on the back and forehead; Plaques with raised
skin, rough surface, and irregular edges, consistent with
shagreen patch, in the 3rd-5th rib space on the left thorax
and the left lumbar region (Image 1), tiny, erythematous,
symmetrically located papules compatible with adenoma
sebaceum, a type of angiofibroma, around the nose, cheeks,
and chin (Image 2). Routine biochemistry and hemogram
tests were normal in the laboratory examination. In
contrast-enhanced brain magnetic resonance imaging
(MRI), cortical and mild nodular T2 signal increases were
observed at the level of high convexity, in the right frontal,
parafalcine area, and lateral peripheral level, consistent
with the cortical tuber, which is accepted as cortical
dysplasia (Image 3). There was no pathological image in
the brain computed tomography (CT) and chest CT. In the
echocardiography performed by the cardiology specialist,
an image compatible with rhabdomyoma, which is the
cardiac involvement of the TSC, was not observed. In
the urinary system ultrasonography performed by the
radiology specialist, an image of angiomyolipoma, cyst,
or mass, which is compatible with the renal involvement
of TSC, was not observed. In the examination performed
by an ophthalmologist, the anterior and posterior segments
were assessed as normal. The patient was given phenytoin
750 mg intravenously at a previous hospital before being
referred to our hospital. The patient was hospitalized with
consultation with the neurology department. After seizure
control was achieved, the patient was discharged with the
recommendation to continue the same treatment.
DISCUSSION

Mutation in one of the TSC2 or TSCI1 genes causes
hyperactivation in the mTOR pathway results in the
development of hamartomas or benign tumors in many
organ systems, including the kidneys, heart, eyes, brain
and skin (3, 6).

The criteria for clinical diagnosis of the disease were
redefined in 2012 by the International TSC Consensus
Group (Table 1) (1).

Hypomelanotic macules are seen in approximately 66.7-
97.2%, facial angiofibroma in approximately 57.3-74.5%,
and shagreen patches in approximately 22.7-48.1% of
patients which are the skin symptoms of TSC (3). While
these symptoms were also present in our patient, other
skin symptoms were not present.

One of the central nervous system symptoms of TSC,
subependymal nodules are seen in approximately 78.2%
of patients, while cortical tubers are seen in approximately
88.2% of patients (3). In our patient, there was no
subependymal nodule while cortical tubers were present.
While seizures affect approximately 62% to 93% of TSC
patients, cortical dysplasias have been associated with
these seizures and learning difficulties (4, 7).
Ourpatienthad 4 majorsymptoms including hypomelanotic
macules, shagreen patches, angiofibroma, and cortical
dysplasia, which are among the major diagnostic criteria,
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Figure 1: Plaques with raised skin, rough surface, and
irregular edges, consistent with shagreen patch (Written
consent was obtained from the legal guardian of the
patient)

Figure 2: Adenoma sebaceum, a type of angiofibroma,
around the nose, cheeks, and chin (Written consent was
obtained from the legal guardian of the patient)

Figure 3: Cortical tuber, which is accepted as cortical
dysplasia
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Table 1: Criteria for the clinical diagnosis of tuberous sclerosis complex

Major Symptoms Minor Symptoms

1. Hypomelanotic macules (>3; at least 5 mm diameter) 1. Confetti skin lesions

2. Angiofibromatous (>3) or fibrous cephalic plaques 2. Numerous pits in tooth enamel

3. Ungual fibroma (>2) 3. Intraoral fibroma

4. Shagreen patch 4. Hypopigmented patch on the retina
5. Multiple retinal hamartomas 5. Multiple kidney cysts

6. Cortical dysplasias 6. Extrarenal hamartoma

7. Subependymal nodules 7. Sclerotic bone lesions

8. Subependymal giant cell astrocytomas

9. Rhabdomyoma of the heart
10. Lymphangioleiomyomatosis (LAM)*
11. Angiomyolipoma (>2) *

Definitive Diagnosis: 2 major factors or 1 major and >2 minor factor

PossibleDiagnosis: 1 major or > 2 minor factors

*The presence of lymphangioleiomyomatosis or angiomyolipoma alone is sufficient for a definitive diagnosis.

and he met the definitive diagnostic criteria.

Various treatment options are available for TSC-related
epilepsy and infantile spasms such as antiepileptic drugs,
hormone therapy, ketogenic diets, epilepsy surgery and
vagus nerve stimulation (4). However, one-third of these
patients become resistant to seizures treatments. Drug-
Resistant Epilepsy (DRE) carries a significant cognitive,
economic and social burden. Therefore, it is necessary to
identify risk factors that increase the likelihood of drug-
resistant seizures (8). In our case, the possible factor
that increased the frequency of seizures and made them
resistant was COVID19 infection.

In most studies, it is stated that DRE is proportional to the
number of cortical tubers. The presence of epileptiform
discharges in EEG increases the risk of resistant seizures.
Most of the risk factors cannot be changed, but early
recognition of refractory seizures and initiation of
appropriate treatment before clinical seizures become
more frequent reduces the risk of resistant seizures (8).
Early and resistant seizures have been associated with
poor neurological outcomes. Aggressive seizure control
can reduce the harmful neurodevelopmental effects of

epilepsy. Antiepileptic drugs and steroids and classical
can be used for treatment, and seizures can be ceased
with everolimus, an mTOR inhibitor. It is stated that
cannabinoids may be generally safe and effective for
treatment-resistant seizures in children and adults with
severe early-onset epilepsy (9).

CONCLUSION

Our case was newly diagnosed with TSC in the emergency
department and the increase in seizure frequency was
evaluated in relationship with COVID19 infection. For
this reason, it is necessary to evaluate especially the
dermatological symptoms of patients who apply to the
emergency department with the complaint of epileptic
seizures and have a history of mental retardation, and
besides the diagnosis of TSC should be considered
in the differential diagnosis by emergency medicine
physicians. As seen in the case we presented, there may
be an increase in the frequency of seizures in the late
period after COVID19 in patients with epilepsy. For this
reason, patients with an increased seizure frequency by
emergency medicine physicians should also be evaluated
for COVID19.
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Diz Lateralinin Aviilsiyon Kirigi: Segond Kirigi

Avulsion Fracture of the Lateral Knee: Segond Fracture

Hilal Siimeyye Korelciner

Merve Osoydan Satici

Serdar Ozdemir

Umraniye Egitim ve Arastirma Hastanesi, Acil Tip Klinigi Istanbul, Tiirkiye.

Sekil 1: Diz lateralinde aviilsiyon kirig1 (segond kirig)
izlenmektedir.

Acil servise 26 yasinda erkek hasta motosiklet kazasi
gecirmesi nedeniyle bagvurdu. Hasta motosiklet ile
birlikte sol tarafina dogru distigiini, sol bacaginin
motosikletin altinda sikistigini ve sol dizinin dondiigiini
belirtti. Basvuruda sol dizine yiik veremedigi, dizini
hafif fleksiyonda ve diz hareket agikliginda tuttugu
goriildi. Bilinci agik, oryantasyon ve kooperasyonu tam
olan hastanin vital bulgulari olagandi. Fizik muayenede
sol dizde ekimoz veya deformite olmaksizin hassasiyet
ve diz iginde efiizyon tespit edildi. Diz eklem hareket
acikligi 0-85 derece, hareket arkinin tiim derecelerinde
agrist mevcuttu. Hastanin, patellarinstabilite olmaksizin,
tibia platosu lateralinde noktasal hassasiyeti mevcuttu.
On ¢ekmece testi agrili oldugundan yapilamayan hastada
Lachmann testi pozitif idi. Dizde 6demli ve agri olmasi
sebebi ile pivot shift testi de yapilamadi. Diger tiim sistemik
fizik muayene bulgulari normal olan hastanin ek sikayet
veya patolojik bulgusu bulunmamaktaydi. Hastanin yiik
vermeden ¢ekilen sol diz anteroposterior radyografisinde
lateralde bir aviilsiyon kirgi tespit edildi (Sekil 1)
ve Segond kirigr tanisi kondu. Hastanin diger sistem
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Sekil 2: Anterior cruciate ligament yirtigi.

muayenelerinde ve tetkiklerinde patoloji saptanmadi.
Cekilen sol diz manyetik rezonans goriintiilemesinde
(MRI), sol ACL de total riiptiir oldugu tespit edildi. (Sekil
2) Hastaya erken cerrahi planlandi.

Segond kirig1 klasik olarak tibial plato seviyesinin hemen
altinda, proksimaltibianinlateralinde olusan aviilsiyon
kirigi olarak tanimlanmaktadir (1). Genellikle dizin
rotasyonu sirasinda olusan travmalarda daha sik goriliir
ve kompleks diz yaralanmalarinda Segond kirigi, anterior
cruciate ligament (ACL) yirtigi igin patognomik bir
bulgudur (2). ACL yaralanmasi olan hastalarin %75-
100’ine Segond kirgmin eslik ettigi goriilmistiir (3).
ACL ile birlikte, lateral kapsiil veya lateral meniskiis
yirtilmast ile iligkilidir ve kronik anterolateral diz
instabilitesine neden olabilmesi agisindan 6nemlidir (4).
Segond kirigmin tanist direkt radyografi ile konulur iken
MRI ile de kemik 6demi goriiliir ve dizin ligamanlari
degerlendirilir. Ayn1 zamanda direkt radyografiye nazaran
daha az oranda da olsa Segond kiriginin tanis1t MRI ile de
konulabilir (5).
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Sayin editor

Derginizin 2022 yili ikinci sayisinda yayimlanan Akga ve
arkadaglar1 tarafindan hazirlanan ‘“Pandeminin Dilemmasi:
Ilag Yan Etkisi mi? Ya COVID-19’sa?” isimli yaziy1 biiyiik
bir ilgi ile okuduk. Yazarlara ve editoriyel kurula klinik
sorunu tartigan bu ilgi ¢ekici yazidan dolayi tesekkiir ederiz
(1). Biz de bu yazimizda pndmoni ve dzellikle SARS-CoV-2
pnoémonisi ile ayirt etmede klinisyenleri zorlayan bir diger
antite olan akut kalp yetmezligine deginmek isteriz.

Ates ve diger nonspesifik inflamasyon belirtileri ve bulgulari
akut kalp yetmezligi ile acil servise bagvuran hastalarda
goriilebilmektedir  (2). Benzer inflamasyon bulgular
akciger enfeksiyonlarinda da goriilmektedir. Akut kalp
yetmezligi klinigi ile birlikte ates de dahil olmak iizere
sistemik inflamasyon belirtileri olan ve antibiyotik tedavisine
baglanmasi gereken hastalar1 belirlemek ¢oziimlenmemis
bir klinik ikilemdir. Bakteriyel pndmoni ve 6zellikle SARS-
CoV-2 pnomonisi bu konuda énemli bir endise kaynagidir.
Akut kalp yetmezIligi hastalarina ait toraks konvansiyonel
grafileri ve bilgisayarli tomografileri genel olarak alveolar
veya interstisyel 6dem ile birlikte plevral efiizyonu gosterir;
bunlarin tiimii, eslik eden pndomoniye baglh infiltratlar
maskeleyebilir veya taklit edebilir. Ek olarak, pulmoner
konjesyon hem viral hem de bakteriyel pndmoni ihtimalini
artirir.  Bunula birlikte yalmizca bakteriyel pndmoniler
antibiyoterapi gerektirir. Klinisyenlere klinik uygulamada
enfeksiyonun varligi veya yokluguna iliskin &nemli bir
tanisal belirsizlikle kars1 karstya kalmaktadir (3). Ozellikle

Tablo 1: Kalp yetmezligi olan hastanin klinik degerlendirmesi

hemodinamik olarak stabil olmayan akut kalp yetmezligi
kliniginde, eslik eden Pnomosepsis dislanamadigindan;
kiiltiir sonuglart ve PCR sonucu gibi tetkiklerin sonuglanmasi
saatler ve giinler siirebildigi ve sepsis kilavuzlariin erken
antibiyotik uygulama onerilerinden dolay1 klinisyenlere
giivenli alanda kalabilmek adina acil serviste erken
antibiyoterapiyi hemen her hastaya baglamaktadir.

Akut kalp yetmezligi hastalarinin degerlendirilmesinde
Stevenson, hastalar klinisyen tarafindan tahmin edilen hacim
durumuna (1slak/kuru) ve perfiizyon durumuna (sicak/soguk)
gore kategorize edilmesini Onermistir (Tablol). Bu klinik
yaklasima gore hastalar bir dort gozlii tabloda klinigine en
uygun alana yerlestirilir ve klinik yaklasim ilgili alana uygun
planlanir. Juguler vendz distansiyon, hepatojuguler refl,
ortopne, bendopne (Hasta bir sandalyeye oturur, belini biiker
ve ayaklarmna dokunur. Egilmeden sonraki 30 saniye i¢inde
dispne meydana gelirse, bendopne mevcut kabul edilir.) gibi
klinik bulgular kalp yetmezligi ile iliskilendirilir (4). Ates,
oksiiriik, balgam gibi klinik belirtileri olan hastalarda fizik
muayene sirasinda oskiiltasyonda ral veya bronsial seslerin
duyulmasi perkiisyonda matite alinmasi pnomoni agisindan
klinik tan1 konulmasi igin yeterlidir. Ancak bu bulgularin
olmamasi pnomoniyi diglamak icin yeterli degildir (5).
Ozellikle hemodinamisi bozulmus hastalarda ayiric1 tanida
yatak bas1 ultrasonografi acil servis pratiginde giin gectikge
daha fazla yer tutmaktadir. Lokalize B ¢izgileri daha ¢ok
pnémoni veya lokalize konjesyon lehine degerlendirirlerken
yaygin B cizgileri siklikla kalp yetmezligi lehine

Konjesyon bulgulari

Artmis juguler vendz dolgunluk, abdominojiiguler reflii, S3, 6dem, assit, ral

Yok Var

Yok Sicak / kuru

Kotii perfiizyon bulgulari
Soguk ekstremiteler, pulsus
alternans, daralmis nabiz
basinci, bozulmus renal
fonksiyon, artmig laktat

Beta bloker, ACE inhibitorii, Ditiretik
Var Soguk /kuru

Temelde voliim eksigi s6z konusu
Voliim replasmani + inotrop, + ditiretik

Sicak / yas
B
Intravendz diiiretik (Loop, tiazid)
Soguk /yas
C
Dekompanse kalp yetmezligi,
kardiyojenik sok
Inotrop, O2 destegi, mekanik destek
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degerlendirilmektedir. Bununla birlikte pek ¢ok caligma
yaygin B ¢izgilerinin goriildiigii klinik senaryoda yatak basi
ultrasonografinin pndmoniyi diglamak i¢in yeterli olmadigini
raporlamaktadir (6).

Bu ikilemde klinisyenleri zorlayan bir diger durum akut
kalp yetmezligine sistemik yanit olarak verilen akut faz
yanitidir. Literatiirde akut kalp yetmezliginde akut faz reaktan
yiiksekliginden ilgili intrensek spesifik bir inflamatuar siireg
sorumlu olabilecegi raporlanmistir. Milo ve arkadaslari, akut
kalp yetmezlikli bazi hastalarda interlokin 6 diizeylerinin 2
aylik takipte yiliksek kaldigint gostermislerdir (7).

Akut kalp yetmezligindeki akut faz reaktan yiiksekligi i¢in
literatiirde onerilen bir diger mantikli agiklamada mezenterik
hipoperfiizyon teorisidir. Akut kalp yetmezlikli hastalarda
bakteriyel endotoksin ve enflamatuar sitokin seviyelerinin
invaziv olarak degerlendirildigi bir ¢aligmada, sol ventrikiile
kiyasla, hepatik venlerde daha yiiksek endotoksin seviyesi

KAYNAKLAR

oldugu ortaya konulmustur. Bu durum arastirmacilara akut kalp
yetmezliginde bagirsakta kan akisinda azalmanin (mezenterik
hipoperfiizyon) bakteriyel veya endotoksin translokasyonu
ile sonuglandigin diisiindiirdii. Bulgular akut kalp yetmezligi
siddetinin mezenterik hipoperfiizyonla, bagirsaktan kan
akisina bakteriyel veya endotoksin translokasyonunun
boyutuyla ve akut faz reaktani seviyeleri ile 6l¢iilen sistemik
inflamatuar yanitin boyutuyla iliskili oldugu hipotezini ortaya
¢ikardi (8). Yukarida izah edilen her iki akut faz reaktan yaniti
mekanizmasi klinisyenlerin ikilemini daha iginden ¢ikilmaz
bir hale sokmaktadir.

Sonug olarak; 6zellikle hemodinamik olarak stabil olmayan
akut kalp yetmezligi kliniginde, erken antibiyotik gerekliligi
karari acil serviste klinisyenlere i¢in bir ikilemdir. Bu karara
katk: saglayacak ve kolaylagtiracak yaygin olarak bulunan,
giivenilir ve ucuz parametrelerin kesfi ve arastirmacilarin bu
alanda ¢alisma yapmaya tesvik edilmesi 6nemlidir.
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Dear editor

SCUBE-1 is a newly identified cell surface protein identified
during early embryogenesis. SCUBE-1 is known to be
involved in the angiogenesis mechanism. SCUBE-1 was
first detected in human umbilical vein endothelial cells, so it
was said that it originates and is secreted from the vascular
endothelium. It is also found in organs and tissues with high
vascularization such as kidney, brain, lung, spleen and liver
(1).

In addition to embryonic expression, SCUBE-1 is also
known to be expressed from endothelium and platelets. In
recent studies, it has been shown that it is also secreted from
platelets and is a platelet-derived protein. SCUBE-1 is stored
in alpha granules of inactive platelets. When platelets are
activated by thrombin, SCUBE-1 expression is enhanced and
they are secreted as small, soluble particles from the platelet
surface (2). It plays a role in platelet agglunitation and
activation. It has been shown in the literature that SCUBE-1
levels increase in oxidative stress conditions such as ischemic
events, mesenteric ischemia, testicular torsion, pulmonary
embolism, cancer diseases, cardiopulmonary arrest and acute
coronary syndrome (3).

Stroke was defined by the World Health Organization in
1988 as a focal or global impairment of cerebral function
lasting longer than 24 hours or until death without an obvious
non-vascular cause. This historically important definition is
a general description that includes all stroke types (4). The
definition was updated by the American Heart Association
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Karbonmonoksit Zehirlenmesi Iliskili Hiperlaktatemi

Carbon Monoxide Poisoning Associated Hyperlactatemia
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Sayin editor;

Derginizin 2023 y1l ilk sayisinda yayinlanan Acar ve Ertekin
tarafindan hazirlanan “Acil Serviste SII ve SIRI degerlerinin
CO Zehirlenmesinin Siddetini Tahmin Etmedeki Roli” isimli
yaziy1 bilyiik bir ilgi ile okuduk (1). Yazarlara ve editoryal
kurula, karbonmonoksit (CO) zehirlenmelerinde literatiirde
son dekatta tanimlanmis olan sistemik immiin inflamasyon
indeksi, sistemik inflamatuar cevap indeksi ve sistemik
inflamasyon toplam indeksi gibi kombine hematolojik
indekslerin, CO zehirlenmesi siddeti ile iliskisini tartisan
yazidan dolay: tesekkiir ederiz. Bununla birlikte yazarlarin
siddetli ~zehirlenmeyi tanimlamak i¢in kullandiklar
hiperlaktateminin patogenezi ve CO zehirlenmesinde
hemodinamik etkilenme ile ilgili, yazinin tartismasina katki
sunacak birkag noktay1 da belirtmek isteriz.

Acar ve Ertekin’in ¢alismasinda laktat diizeyi yiiksek olan
hastalarda artmig inflamasyon belirtec diizeyleri gosterilmisti
(1). Literatiirde artan serum laktati, CO zehirlenmesinin
neden oldugu doku hipoksisine bagli anaerobik glikoliz ile
iliskilendirilmistir. CO, hemoglobine yarigmali baglanarak
hemoglobinin oksijen tasima kapasitesini diisiiriir. Ilk olarak
bu etki sonucunda oksihemoglobin ayrisma egrisi sola
kayar ve dokuya oksijen sunumu azalir. CO’in diger bir
etkisi ise, periferik oksijen kullanimini da etkilemesidir (2).
CO’in yaklasik %10-15"1 ekstravaskiiler alana dagilir ve bu

KAYNAKLAR

alanda NADPH rediiktaz, sitokromlar ve miyoglobin gibi
biyomolekiillere bagli olarak bulunur. Bu ikinci mekanizma
ile de CO, mitokondriyal seviyede oksidatif fosforilasyonda
bozulmaya neden olur ve glikolizin anaerobik yolaga
kaymasina neden olur (3). Bununla birlikte laktat, CO
zehirlenmesinde doku hipoksisi sonucu olusmakla birlikte,
hiicre aracili enflamasyon veya aerobik glikoliz aracili
bir iiriin de olabilir. Bir diger mekanizma ise CO, nobet,
hiperventilasyon ve kardiyak disfonksiyonun dahil oldugu
karmagik bir mekanizmanin etkilerinden kaynaklanabilir.
Tonik klonik nobetlerde metabolik faaliyet artma ve
beraberinde solunum eforunun gergeklestirilememesine
bagli anaerobik glikoliz ve hiperlaktatemi bildirilmistir
(4). CO zehirlenmesine sekonder nobet geciren hastalarda,
hiperlaktatemiye nobetin katkist olabilecegi soylenebilir.
Hemodinamin etkilenmesi {iizerinden hiperlaktatemiyi
aciklayacak bir mekanizma ise CO’nun kardiyotoksik
etkileridir. CO, sitokrom C lizerinden kardiyak fonksiyonlari
olumsuz etkiler. Artmig tromboza meyil ile koroner
arterlerde tikaniklik ve/veya koroner vazospazm ile miyokart
kanlanmasini ve kalbin pompa fonksiyonunu da baskiladigi
gosterilmistir (5). Tim kardiyak etkiler diistintildiigiinde
hiperlaktatemiye miyokart fonksiyon bozuklugunun neden
olmast ile birlikte doku perflizyon bozuklugu komponetinin
de katkis1 olabilecegi sdylenebilir.
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