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Amag: Pandemiye neden olan COVID-19 hastaliginin tanisi; klinik, laboratuvar ve radyolojik yéntemlerle
konulmaktadir. Calismamizda, COVID-19 tanisi ile servis veya yogun bakimda yatan olgularda, gercek zamanli
PCR (RT-PCR) esik déngii (Ct) degeri ile hemogram alt parametreleri arasindaki iliski arastirild.

Yontem: Calismamizda, Kasim 2020-Ocak 2021 tarihleri arasinda COVID-19 servisinde yatan 98 olgu arastirildi.
Olgular yattiklari servise gére; yogun bakim ve servis olarak iki gruba ayrildi. Olgular; yas, cinsiyet, RT-PCR Ct
degerleri ve hematolojik parametrelere gére incelendi.

Bulgular: Arastirilan olgularin 45°i kadin ve 53 erkekti. Yas ortalamasi serviste 61.8, yogun bakimda 75.5°ti
(p=0.02). RT-PCR Ct degerlerinde yogdun bakim ve servis hastalari arasinda fark gézlemlenmedi (p=0.068). iki
hasta grubu arasinda; I6kosit, nétrofil, trombosit, plateletkrit ve trombosit/lenfosit orani dederleri arasinda
fark bulunamadi (p>0.05). Ancak, yogun bakim hastalarinda servis hastalarina gére lenfosit, eosinofil, eritrosit
ve hemoglobin dederlerinde diisme gériildii. Ote yandan eritrosit dagihm genisligi-varyasyon katsayisi, eritrosit
dagihm genisligi-standart sapma, trombosit, ortalama trombosit volimi, trombosit dagilim genisligi ve
nétrofil/lenfosit orani degerinde yiikselme saptandi.

Sonug: Calismamiza gére, servis ve yogun bakimda yatis agisindan RT-PCR Ct degerlerinin bir anlami olmadigi,
ancak hematolojik parametrelerin takibinin 6nemli oldugu sonucuna varild.

Anahtar kelimeler: COVID-19, RT-PCR, Ct degeri, hematolojik parametreler
ABSTRACT

Objective: Diagnosis of COVID-19, the cause of the pandemic, relies on clinical, laboratory and radiological
methods. In our study, the relationship between real-time PCR (RT-PCR) threshold cycle (Ct) value and
hemogram sub-parameters was investigated in patients hospitalized in ward or intensive care unit with the
diagnosis of COVID-19.

Methods: In our study, 98 cases hospitalized in the COVID-19 unit between November 2020 and January 2021
were investigated. According to the location, the cases were hospitalized either in the intensive care or in the
ward. Age, gender, RT-PCR Ct values and hematological parameters of the patients were evaluated.

Results: Of the investigated cases, 45 were female and 53 were male. The mean age was 61.8 in the ward and
75.5 in the intensive care unit (p=0.02). No difference was observed between intensive care and ward patients
for their RT-PCR Ct values (p=0.068). No difference was also found between leukocyte, neutrophil, thrombocyte,
plateletcrit and platelet/lymphocyte ratio values (p>0.05) between the groups. However, lymphocyte, eosinophil,
erythrocyte, hemoglobin values were decreased in intensive care patients compared to ward patients. On the
other hand, erythrocyte distribution width-coefficient of variation, erythrocyte distribution width-standard
deviation, platelet, mean platelet volume, platelet distribution width and neutrophil/lymphocyte ratio value
were increased.

Conclusion: It was concluded that RT-PCR Ct values were not significant in terms of hospitalization in the ward
or intensive care unit, but the follow-up of hematological parameters was important.
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GiRiS

Cin’in Hubei eyaletindeki Wuhan sehrinde, 2019 yil
Aralik ayinda ortaya ¢ikan, viral pnémoni olgularinin
nedenini belirlemek igin yapilan arastirmalarda;
etkenin yeni bir Koronavirls oldugu saptanmis olup,
bu etkene SARS-CoV-2, bu virisiin neden oldugu
hastaliga “Koronaviriis Hastalig 2019 (COVID-19)” adi
verilmistir®™?, Bu virlisiin Coronaviridae’ye ait olup,
2002 yili Kasim ayinda Cin’de ortaya ¢itkan SARS-CoV
virtisi ile ayni alt aileye ait oldugu belirlenmistir®,
COVID-19, salgini kontrol etme c¢abalarina ragmen,
Cin’den 6nce diger Asya llkelerine, ardindan Avrupa
Ulkelerine yayilmigtir®>9),

Sars CoV-2 bazi hastalarda asemptomatik
enfeksiyona yol agmakta iken, bazi hastalarda hafif
atese, bazi hastalarda ise klinige pek cok organin
katildig1 ciddi akut respiratuvar stres sendromuna
neden  olmaktadir”®. ~ COVID-19  hastaliginin
ilerlemesi halinde, hastalarin bir kisminda bir dizi
komplikasyon gelisebilmektedir®. Bunun sonucunda,
hastalar solunum yetmezligi nedeniyle mekanik
ventilasyona girmekte ve bu durum o6lime vyol
acabilmektedir”. Bu nedenle hastalik arastiriimis ve
patofizyolojik 6zellikleri gdsteren pek ¢ok biyobelirteg
tanimlanmistir®, Semptomlarla birlikte hematolojik
ve biyokimyasal parametrelerin  arastiriimasi,
hastaligin  siddetinin anlasilmasinda  6nemlidir.
COVID-19 olgularinda olusan enfeksiyon nedeniyle
lenfopeni ve eosinopeni basta olmak Gzere, normal
ya da artmis I6kosit (WBC) sayisi gérilmektedir®19,
Ayrica bu hastalarda monosit sayisinda da artma
oldugu gézlemlenmistir®412),

SARS CoV-2; pozitif polariteli bir RNA'ya sahip, zarfl
bir virGstir®¥. Hastaligin tanisi genellikle gercek
zamanli PCR (RT-PCR) testi ile konulmaktadir®. Bu
test ile elde edilen Cycle threshold (Ct) degeri hedef
genin esik degerini agmasi igin gereken amplifikasyon
sayisini gosterir. Bu nedenle Ct degeri ile viral yik
ters orantilidir®™, Bu test bize hastada bulunan
viral yiik hakkinda bilgi vermektedir®, Ayrica Ct
degeri, hastaligin bulasma olasilhigini ve siddetinin
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belirlenmesinde 6nemli olabilir*>!>, Bu test sonucu
genellikle hekime pozitif veya negatif olarak rapor
edilmektedir®®. Ciddi COVID-19 hastalari yuksek bir
viral ylke ve daha uzun siire viriis atma kapasitesine
sahiptirler. Hastaneye basvuru sirasinda semptomlari
siddetli, kotli prognoz gosteren ve yogun bakim
gereksinimi gerektiren olgularin tasidigi viral yikiin
daha yiiksek oldugu bildirilmistir®®.

Bu calismada, COVID-19 servis veya yogun bakiminda
yatmakta olup, nazofarengeal veya orofarengeal
suriintt oérneklerinde COVID-19 RT-PCR test sonucu
pozitif hastalarin, Ct degerleri ile kan 6rneklerinden
elde edilen hematolojik parametreleri arasindaki
iliskinin arastirilmasi amaglanmistir.

GEREC ve YONTEM

Bu calisma, Aksaray Universitesi, Klinik Arastirmalar
Etik Kurulu onayi ile yapilmistir (Tarih: 19.08.2021 ve
Karar No. A-2021/08-02).

COVID-19 nedeniyle servis veya yogun bakimda
yatmakta olan olgularin arastiriimasi planlandi. Bir
sonraki adimda hastalarin hastaneye ilk yattiklari
donemde elde edilen COVID-19 RT-PCR Ct degerleri,
calisilan ilk hematolojik parametreleri, hastalarin yas
ve cinsiyet parametreleri ¢alismaya dahil edilmesi
planlandi. Hastalar servis ve yogun bakim olmak
Uzere iki gruba ayrilarak, istatistiksel olarak iki grup
arasindaki farkin degerlendirilmesi planlandi.

Orneklerin _toplanmasi ve cahsilmasi: Calismaya
Kasim 2020-Ocak 2021 tarihleri arasinda COVID-19
servis veya yogun bakimina yatmakta olan; 98
hastaya ait ve nazofaringeal veya orofarengeal
sirintt ornekleri ve kan ornekleri ¢calismaya alindi.
Bu olgulara ait COVID-19 RT-PCR analizleri igin Biorad
marka CFX96 Real Time System (Singapur) cihazinda
Bioeksen marka kit (istanbul, Tiirkiye) ve hematolojik
parametreler icin testleri Mindray marka BC6000
model (Shenzen, Cin) hemogram cihazinda, Mindray
marka kitler (Shenzen, Cin) kullaniimigtir.
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Olgulara ait yas, cinsiyet, yogun bakim veya serviste
yatis durumu, SARS CoV-2 RT-PCR Ct degerleri ve
hematolojik parametrelerinden; WBC, lenfosit
(LYM), notrofil (NEU), eozinofil (EQS), eritrosit (RBC),
hemoglobin (HGB), trombosit (PLT), plateletkrit
(PCT), trombosit/lenfosit orani, trombosit dagilim
genisligi (PDW), ortalama trombosit hacmi (MPW),
eritrosit dagilim genisligi-standart sapma (RDW-
SD) ve eritrosit dagilim genisligi-varyasyon katsayisi
(RDW-CV) degerleri calismaya alindi.  Ayrica
trombosit, lenfosit ve notrofil degerleri kullanilarak
trombosit/lenfosit orani (TLO) ve nétrofil/lenfosit
orani (NLO) degerleri hesaplanmistir.

istatistiksel analiz: Calismada elde edilen veriler SPSS
26.0paketprogramikullanilarakdegerlendirilmistir®?,
Surekli 6lglim degeri olan degiskenler Shapiro Wilk
normallik testi sonuglarina gére bagimsiz iki grupta
karsilastirilirken ve Mann Whitney U ve/veya Student
t testi ile degerlendirilirken, kategorik yapidaki
degiskenlerin dagilimlari Fisher’in exact testi ve/veya
ki-kare analizi kullanilarak elde edilen p degerlerine
gore yorumlanmistir. Sonuglar yuzdelikler,
ortalamazstandart sapma ve ortanca degisim araligi
ile belirtilmistir.

BULGULAR

Calismaya 45’i (%45.9) kadin, 53’0 (%54.1) erkek
olmak lizere toplam 98 hasta 6rnegi alinmistir. Bu
olgularin 84’i (%85.7) COVID-19 serviste yatan hasta
iken, 14’0 (%14.3) COVID-19 yogun bakim hastasidir.

Serviste yatan hastalarin yas ortalamasi 61.98 iken
(kadin 17-86 yas, erkek 22-87), yogun bakimda yatan
hastalarin yas ortalamasi 75.5 (kadin 63-95, erkek 69-
90)’tir (p=0.02) (Tablo1).

Calismaya alinan orneklerdeki viral yiik oranlarinda,
yogun bakim ve serviste yatanlar arasinda cinsiyet
dagihmlari  bakimindan  fark  saptanmamistir
(p=0.0159). Diger yandan serviste yatan hastalarda
dislk viral yik oran1 %13.1, orta viral ylik orani %38.1
ve yuksek viral yik orani %48.8 olarak bulunmustur.
Yogun bakim hastalarinda disik viral yukli hastaya
rastlanmazken, orta viral ylik orani %28.6 ve yliksek
viral yuk orani %71. 4 olarak bulunmus olmakla
birlikte, yogun bakimda yatan hastalar ile serviste
yatan hastalar arasinda, hastalarin tasidiklari viral ylik
acisindan anlamli bir fark gorilmemistir (p=0.068)
(Tablo 1). Hastalaryaslarinagére degerlendirildiginde,
yogun bakimda yatan hastalarin yas ortalamasinin

daha yuksektir (p=0.002).

bakimda
yatan  hastalarin  hematolojik  parametreleri
karsilastirildiginda, WBC, NEU, PLT, PCT ve TLO
degerinde yine servis hastalari ile yogun bakim

Serviste  yatan  hastalarla  yogun

hastalari arasinda anlamli fark bulunamamistir
(p>0.05). Ayrica yogun bakim hastalarinda; LYM,
EOS, RBC ve HGB degerlerinde servis hastalarina
gore degerlerde anlamli diisme ve RDW-CV, RDW-
SD, MPW, PDW ve NLO degerinde anlamli yiikseklik
bulunmustur (Tablo 2).

Tablo 1. COVID-19 servis ve yogun bakimda yatan hastalarin yas ve cinsiyet dagilimlari ve COVID-19 viral yiik oranlari

Cinsiyet Viral yiik
RT-PCR Ct
Diiguik Orta Yiiksek ..
Erkek Kadin Yag Ort.1SS degeri Toplam
(>30) (25-30) (<25) Ort£SS
n (%) Yas n (%) Yas n (%) n (%) n (%) n (%)
Servis  43(81.1) 22-87 41(91.1) 17-86 61.98+18.11  11(13.1) 32(38.1) 41(48.8) 25.01+5.47  84(85.7)
Yogun
Bakim 10 (18.9) 69-90 4 (8.9) 63-95 77.57+8.83 0(0) 4(28.6) 10(71.4) 22.21+3.81 14 (14.3)
p 0.02* 0.068*
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Tablo 2. COVID-19 Servis ve yogun bakim hastalarinin hemogram parametrelerinin karsilastiriimasi
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Servis Yogun bakim
Parametre Referans araligi Birim OrtalamazSS OrtalamatSS p

(n=84) (n=14)
Lokosit 4-10 10°/L 7.80 +3.04 13.00+11.23 0.300
Lenfosit 0.8-4 10°/L 1.47 +£0.94 0.59+0.29 <0.001%*
Notrofil 2-7 10°/L 5.79+3.08 9.51+9.43 0.465
Eozinofil 0.02-0.5 10°/L 1.32+£7.33 0.14 +0.40 0.048
Eritrosit 3.93-6 10%2/L 4.61+0.66 3.90+0.78 0.003*
Hemoglobin 11-16 g/dL 14.84 +13.95 11.46 +£2.03 0.003*
RDW-CV 11-16 % 1435+1.93 16.78 £4.23 0.005*
RDW-SD 35-56 fL 4431 +5.51 52.73 +£12.65 0.004*
Trombosit 100-400 10°/L 264.19 +118.96 194.57 +137.93 0.098
MPW 6.5-12 fL 9.51+1.22 10.57+1.45 0.014*
PDW 15-17 fL 16.22 + 0.60 16.82 +0.67 0.004*
Plateletkrit 0.108-0.282 % 0.26 +0.12 0.20+0.14 0.225
TLO - 247.87 £194.71 348.81 +262.24 0.305
NLO - 6.70£9.12 18.78 + 25.42 0.048

SS=Standart sapma; *p<0.05; RDW-SD= Eritrosit dagihm genisligi-standart sapma; RDW-CV=Eritrosit dagihm genisligi-varyasyon katsayisi; MPW=0Ortalama
trombosit hacmi; PDW=Trombosit dagilim genisligi; TLO=Trombosit/lenfosit orani; NLO=Nétrofil/lenfosit orani

TARTISMA

COVID-19 pandemisinin nedeni olan SARS-CoV-2
virtstilk olarak Cin’in Wuhan sehrinde goralmustar®.
Bu virls ¢ok bulasici olup, yorgunluk, kas agrilari,
koku kaybi, tat kaybi, kuru 6ksirik, ates, nefes darhgi
ve pnomoniye neden olabilir®), COVID-19 ile ilgili
olarak Jin ve ark/nin® Cin’de yaptiklar ¢alismaya
gore, COVID-19’a yakalanan erkekler ile kadinlarin
prevalansi benzer orandadir. Biz de g¢alismamizda,
yogun bakim ve serviste yatanlar hastalarda cinsiyet
dagihmlari bakimindan fark bulamadik (p=0.0159).
Klinik agidan baktigimizda, kadinlarin  %8.9’u
erkeklerin ise %18.9’u yogun bakimda yatmaktaydi.

COVID-19 hastaligindan kuskulanilan hastalarda,
hastaligin akut doneminde hastadan burun,
nazofarinks ve bogazindan solunum yolu 6rnekleri
alinir. Bu 6rneklerde tani koymak icin SARS CoV-2'nin
belirlenmesinde PCR testleri kullaniimaktadir23,
Bu testlerden RT-PCR test sonuglari genellikle
hastaliga yakalandiktan sonra 2-8 giin icinde pozitif
ctkmaktadir®, RT-PCR testinde elde edilen ve
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pozitifligi gosteren Ct degeri viral yik degeri ile ters
orantilidir®, Ayrica Ct degeri semptomlarin siresi
ve mortalite ile guclu iliski icindedir?®. Magleby
ve ark/nin® yaptigi ve 678 hastayl kapsayan bir
¢alismada, viral yuk ile hastanede yatan hastalarda
mortalite ve entlibasyon arasinda iliski bulunmustur.

Ote yandan Saglik ve ark.’nin® yaptigi bir calismada,
hastalarin cinsiyeti, komorbiditesi ve mortalitesi
Uzerinde bir iliskinin  olmadigi  gortlmustir.
Calismamizda, buna benzer olarak, servis ve yogun
bakim COVID-19 PCR degerleri arasinda istatistiksel
acidan anlamli fark bulunmamistir (p=0.068).

SARS CoV-2 virlisiniin neden oldugu COVID-19
hastaliginin seyrinde yas onemlidir. Yasli hastalarda
COVID-19 enfeksiyonu daha agir seyretmektedir?®,
Onder ve ark/nin® italya’da yaptiklari bir ¢alismada,
COVID-19 hastalarinda mortalite oraninin yasla
birlikte arttig1 gozlemlenmis iken, bir baska calismada
Ct degerleri ile hastalarin yagsi arasinda bir iligkinin
olmadigr gorilmuistar?”. Calismamizda, serviste
yatan kadinlarin yas aralig1 17-86 yas iken, erkeklerde
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22-87 yas araliginda ¢cikmistir. Yogun bakimda yatan
hastalarda yas araliklari kadinlarda 63-95, erkeklerde
69-90 arasinda oldugu ve yogun bakimlarda yatan
hastalarin yaslari, serviste yatan hastalara gore
anlamli olarak yiksek oldugu bulunmustur (p=0.02).

SARS CoV-2 insanda edinsel ve dogal immun sistem
hicrelerini direk olarak hasara ugratarak, kemokinler
veya sitokinler yoluyla etkilemektedir®?, Bu
nedenle, COVID-19 gibi viral pnomonilerde
inflamasyonun gosterilmesinde [6kosit sayisi, NLO
ve TLO degerlerinin bilinmesi yararidir®. COVID-19
enfeksiyonu hematopoetik sistem ve hemostaz
Uzerine 6nemli etkilere sahiptir®3Y. Hematopoetik
sistemde en sik lenfopeni gorilmektedir. Lokositoz,
notrofili, eosinopeni ve trombositopeni de sik
gorilmektedir?. Mardani ve ark/nin®? yaptigi bir
calismada, COVID-19 kuskulu hastalardan; RT-PCR
testi pozitif olgularda, RT-PCR testi negatif olgulara
gore I6kosit ve notrofil seviyeleri yiiksek ve lenfosit
sayisi dustik saptanmustir. Abdulla ve ark.®® yaptiklari
¢alismada, |6kosit ve lenfosit oraninda, erkeklerde
%72 ve kadinlarda %42 olmak (izere yiiksek oranda
azalma saptamislardir. Kabak ve ark./nin” yaptiklari
calismada ise, RT-PCR testi pozitif olan grupta;
hastalarda |6kopeni, trombositopeni, nétropeni
ve lenfopeni gorilmustir. Sun ve ark.®® COVID-19
nedeniyle yogun bakima yatmis olan hastalari iki
gruba ayirmislar ve bu iki gruptan durumu ciddi olan
yogun bakim hastalarinda; I6kosit, lenfosit, eozinofil,
hemoglobin ve trombosit seviyelerini daha distk
bulmuslardir.

Saglk ve ark/nin®” yaptiklar bir ¢alismada, yiksek
viral yiki olan hastalarda disik notrofil, lenfosit
ve trombosit sayilari bulunmustur. Calismamizda
ise yogun bakimda yatan hastalarda serviste yatan
hastalara gore lokosit ve notrofil sayisinda anlaml
degisiklik saptanmazken (p=0.300 ve p=0.465),
lenfosit sayisinin dusik (p<0.01) oldugunu bulduk.
Rutin hemogram parametreleri arasinda yer alan
ve eritrosit hacimlerinin degiskenligini 6lcen RDW
degeri ile ilgili olarak; hastanede yatan 1.641
eriskin hasta Uzerinde Foy ve ark.®® tarafindan
yapilan bir kohort ¢alismasinda, ylkselmis RDW
oranlarmin 6lim riskini arttirdig1 saptanmistir. Buna
benzer olarak, Karampsittakoz ve ark.®® yapmis

olduklari ¢ok merkezli bir c¢alismada, COVID-19
nedeniyle hastanede yatmis olan hastalarda artmis
RDW oraninin hastaligin siddetini arttirdigini
saptamislardir. Biz de ¢alismamizda bu iki ¢alismaya
benzer olarak; yogun bakimda yatan hastalarda
serviste yatan hastalara gére RDW-CV ve RDW-SD
degerlerinde anlaml artma oldugunu gozlemledik
(p=0.05 ve p=0.04).

NLO degeri, hemogram testinde elde edilen notrofil
ve lenfosit degerleri kullanilarak hesaplanir. NLO
sub-klinik inflamasyonun gostergesi olarak kabul
edilmektedir®”. TLO degeri ise trombosit ve lenfosit
degerleri kullanilarak hesaplanmaktadir. TLO degeri
COVID-19 hastalarinin takibinde kullanilabilecek
indikatérlerden birisidir®®. Kabak ve ark.” yaptiklari
bir calismada, NLO degerinin artmis oldugunu
bulmuslardir?. Sun ve ark.®¥ COVID-19 nedeniyle
yogun bakima vyatmis olan hastalari iki gruba
ayirmislar ve bu iki gruptan durumu ciddi olan
yogun bakim hastalarinda; NLO ve TLO oraninin
daha yiiksek oldugunu bulmuslardir. Shang ve
ark.® yaptigi calismaya goére, NLO ve trombosit
degerleri COVID-19 hastaliginda etkilenmektedir
ve NLO degeri COVID-19 ciddiyetini en iyi gosteren
parametrelerdendir.  Maddani  ve  ark/nin®
yapmis olduklari bir baska c¢alismaya gore de
NLO degeri hastaligin siddeti ile ilgili fikir veren
parametrelerdendir. Shivakumar ve ark.nin®% yaptig
retrospektif calismada, 100 kisilik hasta grubunun
icinde; yasayan hastalarin %60'iInda NLO oraninda ve
TLO oraninda artis oldugu belirlenmistir. Hemogram
degerlerinde trombositopeni saptanmasi COVID-19
hastalarinda ciddi hastaligin gostergesi olabilir®3043),
Calismamizda bu durumdan farkh olarak yogun
bakimda yatan hastalarla, serviste yatan hastalar
arasinda trombosit ve TLO degerinde anlamh fark
bulunamamistir (sirasiyla p=0.098 ve p=0.305).
Diger yandan yogun bakimda yatan hastalarda NLO
degerinde ve MPW degerinde artis gorllmistir
(sirasiyla p=0.048 ve p=0.014).

Calismanin tek merkezli bir calisma olmasi ve o
donemde yatan hasta sayisinin dislik olmasi, 6rnek
sayisinin az olmasina neden olmustur. Bu durum elde
edilen sonuglar acisindan ¢alismanin kisithhgidir.
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Elde ettigimiz verilere gore, COVID-19 nedeniyle
hastaneye yatmis RT-PCR testi pozitif olgularda; esik
dongl (Ct) degerlerinin bir anlami olmadigi, ancak
hematolojik parametrelerin takibinin énemli oldugu
sonucuna varilmistir.

Tesekkiir

istatistik calismalarina katkilarindan dolayr Dog. Dr.
Can Ates’e tesekkir ederiz.

Etik Kurul Onayi: Bu calisma, Aksaray Universitesi,
Klinik ~ Arastirmalar  Etik  Kurulu onayr ile
gerceklestirilmistir (Tarih: 19.08.2021 ve Karar no:
A-2021/08-02).

Cikar Catismasi: Yazarlar tarafindan herhangi bir
cikar catismasi bildirilmemistir.

Finansman: Yoktur/Bildirilmemistir.

Ethics Committee Aproval: This study was conducted
with the approval of Aksaray University, Clinical
Research Ethics Committee (08.19.2021; A-2021/08-
02).

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

Funding: None/Not declared.

KAYNAKLAR

1. Sandalci B, Uyaroglu OA, Given GS. COVID-19'da
kronik hastaliklarin rolli, énemi ve Ooneriler. Flora.
2020;25(5):132-8.
https://doi.org/10.5578/flora.69700

2. Ciaccio M Agnello L. Biochemical biomarkers
alterations in Coronavirus Disease 2019 (COVID-19).
Diagnosis (Berl). 2020;7(4):365-72.
https://doi.org/10.1515/dx-2020-0057

3. Buruk K, Tevfik O. New Coronavirus: SARS-CoV-2.
Mucosa. 2020;3(1):1-4.
https://doi.org/10.33204/mucosa.706906

4. Ghoshal U, Vasanth S, Tejan N. A guide to
laboratory diagnosis of Corona Virus Disease-19
for the gastroenterologists. Indian J Gastroenterol.
2020;39(3):236-42.
https://doi.org/10.1007/s12664-020-01082-3

296

10.

11.

12.

13.

14.

15.

Turk Mikrobiyol Cemiy Derg 2022;52(4):291-298

Zhou M, Zhang X, Qu J. Coronavirus disease
2019 (COVID-19): a clinical update. Front Med.
202;14(2):126-35.
https://doi.org/10.1007/s11684-020-0767-8

Frater JL, Zini G, d’Onofrio G, Rogers HJ. COVID-19 and
the clinical hematology laboratory. Int J Lab Hematol.
2020;42(Suppl 1):11-18.
https://doi.org/10.1111/ijlh.13229

Kabak M, Cil B, Hocanli I. Relationship between
leukocyte, neutrophil, lymphocyte, platelet counts,
and neutrophil to lymphocyte ratio and polymerase
chain reaction positivity. Int Immunopharmacol.
2021;93:107390.
https://doi.org/10.1016/].intimp.2021.107390
Toledo SLO, Nogueira LS, Carvalho MG, Rios DRA,
Pinheiro MB. COVID-19: Review and hematologic
impact. Clin Chim Acta. 2020;510:170-6.
https://doi.org/10.1016/j.cca.2020.07.016

Shang W, Dong J, Ren Y, et al. The value of clinical
parameters in predicting the severity of COVID-19. J
Med Virol. 2020 Oct;92(10):2188-2192.
https://doi.org/10.1002/jmv.26031

Lippi G, Plebani M. Laboratory abnormalities in
patients with COVID-2019 infection. Clin Chem Lab
Med. 2020;58(7):1131-4.
https://doi.org/10.1515/cclm-2020-0198
KeniBegendi N, Kacar F, Dag M, ve ark. The importance
of  Neutrophil-Lymphocyte  Ratio, = Monocyte-
Lymphocyte Ratio, and Thrombocyte-Lymphocyte
ratio in addition to abnormal laboratory parameters in
COVID-19 pneumonia. Ege Tip Derg. 2021;60(4):394-
401.

Akbari H, Tabrizi R, Lankarani KB, et al. The role of
cytokine profile and lymphocyte subsets in the severity
of coronavirus disease 2019 (COVID-19): A systematic
review and meta-analysis. Life Sci. 2020;258:118167.
https://doi.org/10.1016/j.1fs.2020.118167

Rao SN, Manissero D, Steele VR, Pareja J. A systematic
review of the clinical utility of cycle threshold
values in the context of COVID-19. Infect Dis Ther.
2020;9(3):573-86.
https://doi.org/10.1007/s40121-020-00324-3

Alp S, Unal S. Yeni koronaviriis (SARS-CoV-2) kaynakli
pandemi: Gelismeler ve giincel
2020;25(2):111-20.
https://doi.org/10.5578/flora.69574
Tom MR, Mina MJ. To interpret the SARS-CoV-2 test,
consider the cycle threshold value. Clin Infect Dis.
2020;71(16):2252-4.
https://doi.org/10.1093/cid/ciaa619

durum. Flora.


https://doi.org/10.5578/flora.69700
https://doi.org/10.1515/dx-2020-0057
https://doi.org/10.33204/mucosa.706906
https://doi.org/10.1007/s12664-020-01082-3
https://doi.org/10.1007/s11684-020-0767-8
https://doi.org/10.1111/ijlh.13229
https://doi.org/10.1016/j.intimp.2021.107390
https://doi.org/10.1016/j.cca.2020.07.016
https://doi.org/10.1002/jmv.26031
https://doi.org/10.1515/cclm-2020-0198
https://doi.org/10.1016/j.lfs.2020.118167
https://doi.org/10.1007/s40121-020-00324-3
https://doi.org/10.5578/flora.69574
https://doi.org/10.1093/cid/ciaa619

A. Akineden ve ark., COVID-19 Hastalarinda Hematolojik Parametrelerin Onemi

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Liu Y, Yan LM, Wan L, et al. Viral dynamics in mild
and severe cases of COVID-19. Lancet Infect Dis.
2020;20(6):656-7.
https://doi.org/10.1016/51473-3099(20)30232-2
IBM Corp. IBM SPSS Statistics for Windows, Version
26.0. Armonk, NY: IBM Corp, 2019.

Kucukcan NE, Kucukcan A. The relationship between
hemogram parameters with clinical progress in
COVID-19 patients. Dicle Med J. 2020;47(4):763-9.
https://doi.org/10.5798/dicletip.850158

Das SK. The pathophysiology, diagnosis and treatment
of corona virus disease 2019 (COVID-19). Ind J Clin
Biochem. 2020;35(4):385-96.
https://doi.org/10.1007/s12291-020-00919-0

JinJM, Bai P, He W, et al. Gender differences in patients
with COVID-19: focus on severity and mortality. Front
Public Health. 2020;8:152
https://doi.org/10.3389/fpubh.2020.00152
Gorbalenya AE, Baker SC, Baric RS, et al. The
species Severe acute respiratory syndrome-related
coronavirus: classifying 2019-nCoV and naming it
SARS-CoV-2. Nat Microbiol. 2020;5(4):536-44.
https://doi.org/10.1038/s41564-020-0695-z

Feng H, Liu Y, Lv M, Zhong J. A case report of COVID-19
with false negative RT-PCR test: Necessity of chest CT.
Jpn J Radiol. 2020;38(5):409-10.
https://doi.org/10.1007/s11604-020-00967-9
Aranha C, Patel V, Bhor V, Gogoi D. Cycle threshold
values in RT-PCR to determine dynamics of SARS-CoV-2
viral load: An approach to reduce the isolation period
for COVID-19 patients. ) Med Virol. 2021;93(12):6794-
7.

https://doi.org/10.1002/jmv.27206

Zhai P, Ding Y, Wu X, Long J, Zhong Y, Li Y. The
epidemiology, diagnosis and treatment of COVID-19.
Int J Antimicrob Agents. 2020;55(5):105955.
https://doi.org/10.1016/j.ijjantimicag.2020.105955
Magleby R, Westblade LF, Trzebucki A, et al. Impact
of severe acute respiratory syndrome coronavirus 2
viral load on risk of intubation and mortality among
hospitalized patients with coronavirus disease 2019.
Clin Infect Dis. 2020;73(11):e4197-205.
https://doi.org/10.1093/cid/ciaa851

Miller EH, Zucker J, Castor D, Annavajhala MK, et al.
Pretest symptom duration and cycle threshold values
for severe acute respiratory syndrome coronavirus
2 reverse-transcription polymerase chain reaction
predict coronavirus disease 2019 mortality. Open
Forum Infect Dis. 2021;8(2):0fab003.
https://doi.org/10.1093/0fid/ofab003

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Saglik I, Ener B, Akalin H, Ozdemir B, ve ark. Association
of SARS-CoV-2 cycle threshold (Ct) values with clinical
course and serum biomarkers in COVID-19 patients J
Infect Dev Ctries. 2022;16(3):445-52.
https://doi.org/10.3855/jidc.15818

Thiam CN, Hasmukharay K, Lim WC, et al. COVID-19
infection among older people admitted to hospital:
a cross-sectional analysis.  Geriatrics (Basel).
2021;6(1):25.
https://doi.org/10.3390/geriatrics6010025
Onder G, Rezza G, Brusaferro S. Case-fatality rate
and characteristics of patients dying in relation to
COVID-19 in Italy. JAMA. 2020;323(18):1775-6.
https://doi.org/10.1001/jama.2020.4683

Erdogan A, Can FE, Gonulli H. Evaluation of the
prognostic role of NLR, LMR, PLR, and LCR ratio in
COVID-19 patients. J Med Virol. 2021;93(9):5555-9.
https://doi.org/10.1002/jmv.27097

Terpos E, Ntanasis-Stathopoulos |, Elalamy I, et
al. Hematological findings and complications of
COVID-19. Am J Hematol. 2020;95(7):834-47.
https://doi.org/10.1002/ajh.25829

Mardani R, Ahmadi Vasmehjani A, Zali F, et al.
Laboratory parameters in detection of COVID-19
patients with positive RT-PCR; a diagnostic accuracy
study. Arch Acad Emerg Med. 2020;8(1):e43.

Abdulla AK, Salman OA, Mahmood AA. Study of
some hematological, and biochemical parameters in
patients with SARS-CoV-2 in Kirkuk City/Irag. Sys Rev
Pharm. 2020;11(11):515-22.
https://doi.org/10.31838/srp.2020.12.74

Sun 'S, Cai X, Wang H, et al. Abnormalities of peripheral
blood system in patients with COVID-19 in Wenzhou,
China. Clin Chim Acta. 2020;507:174-80.
https://doi.org/10.1016/j.cca.2020.04.024

Foy BH, Carlson JCT, Reinertsen E, et al. Association of
red blood cell distribution width with mortality risk in
hospitalized adults with SARS-CoV-2 infection. JAMA
Netw Open. 2020;3(9):e2022058.
https://doi.org/10.1001/jamanetworkopen.2020.22058
Karampitsakos T, Akinosoglou K, Papaioannou O, et
al. Increased red cell distribution width is associated
with disease severity in hospitalized adults with SARS-
CoV-2 infection: An observational multicentric study.
Front Med (Lausanne). 2020;7:616292.
https://doi.org/10.3389/fmed.2020.616292

Zahorec R. Ratio of neutrophil to lymphocyte
counts - Rapid and simple parameter of systemic
inflammation and stress in critically ill. Bratisl Lek Listy.
2001;102(1):5-14.

297


https://doi.org/10.1016/S1473-3099(20)30232-2
https://doi.org/10.5798/dicletip.850158
https://doi.org/10.1007/s12291-020-00919-0
https://doi.org/10.3389/fpubh.2020.00152
https://doi.org/10.1038/s41564-020-0695-z
https://doi.org/10.1007/s11604-020-00967-9
https://doi.org/10.1002/jmv.27206
https://doi.org/10.1016/j.ijantimicag.2020.105955
https://doi.org/10.1093/cid/ciaa851
https://doi.org/10.1093/ofid/ofab003
https://doi.org/10.3855/jidc.15818
https://doi.org/10.3390/geriatrics6010025
https://doi.org/10.1001/jama.2020.4683
https://doi.org/10.1002/jmv.27097
https://doi.org/10.1002/ajh.25829
https://doi.org/10.31838/srp.2020.12.74
https://doi.org/10.1016/j.cca.2020.04.024
https://doi.org/10.1001/jamanetworkopen.2020.22058
https://doi.org/10.3389/fmed.2020.616292

38.

39.

298

Qu R, Ling Y, Zhang YH, et al. Platelet-to-lymphocyte ratio
is associated with prognosis in patients with coronavirus
disease-19. J Med Virol. 2020;92(9):1533-41.
https://doi.org/10.1002/jmv.25767

Maddani SS, Gupta N, Umakanth S, Joylin S, Saravu
K. Neutrophil-lymphocyte ratio in patients with
COVID-19 as a simple tool to predict requirement
of admission to a critical care unit. Indian J Crit Care
Med. 2021;25(5):535-9.
https://doi.org/10.5005/jp-journals-10071-23801.

40.

41.

Turk Mikrobiyol Cemiy Derg 2022;52(4):291-298

Liu Y, Sun W, Guo Y, et al. Association between platelet
parameters and mortality in coronavirus disease 2019:
Retrospective cohort study. Platelets. 2020;31(4):490-6.
https://doi.org/10.1080/09537104.2020.1754383

Bg S, Gosavi S, Ananda Rao A, et al. Neutrophil-to-
Lymphocyte, Lymphocyte-to-Monocyte, and Platelet-
to-Lymphocyte ratios: Prognostic significance in
COVID-19. Cureus. 2021:11;13(1):e12622.
https://doi.org/10.7759/cureus.12622


https://doi.org/10.1002/jmv.25767
https://doi.org/10.5005/jp-journals-10071-23801
https://doi.org/10.1080/09537104.2020.1754383
https://doi.org/10.7759/cureus.12622

