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Coronavirusler

* Tek zincirli, pozitif polariteli, zarfli RNA

virusleri

e Coronaviridae famil.

* Baslica 4 tiptir: Alfa, Beta, Gama ve

Delta

e Zoonotik Coronavirus, insana gectigi
zaman farkh ozellikte hastalik yapma

potansiyeli

* Konakgilar: Insan, vyarasa,

domuz,

kedi, kopek, kemirgen ve kanatlilarda

(evcil ve yabani hayvanlarda).
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Spike protein (S)

Nucleocapsid protein (N)

o Membrane protein (M)

Single stranded RNA

Lipid membrane

Envelop protein (E)

Dube, T., Ghosh, A., Mishra, J., Kompella, U. B., & Panda, J. J. (2020). Repurposed Drugs, Molecular Vaccines,
Immune-Modulators, and Nanotherapeutics to Treat and Prevent COVID-19 Associated with SARS-CoV-2, a
Deadly Nanovector. Advanced therapeutics, 2000172.

SARS-CoV-2 virionunun ort. ¢api 50-
150 nm

SARS-CoV-2, bas protein (S=Spike),
bir zarf proteini (E), zar proteini (M)
ve niikleokapsid proteini (N) ana
vapisal proteinleri kodlayan 4 ana
yapisal gen tasir.

N proteini, ssRNA'dan olusan
genomu

S, E ve M proteinleri virus zarfi

S proteini, virisin konak¢ h.
membranina  baglanmasini  ve
bununla karismasinda (Anahtar
immiinojenik antijen)

Viriilans, doku tropizmi, konakgI
araligi ve koruyucu bagisikhgin
tespitinde belirleyici



Doku Tropizmi (Afinitesi) Nedir?

* Doku tropizmi, konagi belirli virts ve
bakteri tur. baylumesi icin konuksever
yapan ev sahibi organizmanin
hicreleri ve dokusunu ifade eder.
Doku, cogu mikroorganizma dncelikle
tek bir doku tropizmine sahiptir.

Spesifik hucreler ve doku icin viral

afinite  bluyuk olcide konukcu
hiicrenin ylzeyinde bulunan
reseptorlere  sahip viral yuzey

yapilarina dayanur.

Doku spesifitesini etkileyen diger
faktor. lokal sicaklik ve pH seviyeleri,
fiziksel engeller ve konukcu
savunmalari yer alir.

Dogru ortam goz 6nlne alindiginda,
patojenik mikroorganizmalar ciddi
enfeksiyon veya hastalik sebebidir.

Cellular tropism
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HIV normally infects
macrophages but not
neurons

Tissue tropism
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Influenza virus normally
infects lung tissue
but not brain tissue

Host tropism

AR

Rabbit

Human
Myxoma virus

normally infects
rabbits but not humans

Nature Reviews | Immunology

McFadden, G., Mohamed, M. R., Rahman, M. M., & Bartee, E. (2009). Cytokine determinants of viral tropism. Nature Reviews Immunology, 9(9), 645-655.
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Sekil 1. Siddetli akut solunum sendromu koronaviris 2 (SARS-CoV-2) hiicresel giris yollari ve viral yik ve bulasma
kapasitesi Uzerindeki potansiyel etkileri.

Elrashdy, F., Redwan, E. M., & Uversky, V. N. (2020). Why COVID-19 transmission is more efficient and aggressive than viral transmission in previous coronavirus
epidemics?. Biomolecules, 10(9), 1312.



Coronavirusler

* Soguk alginligina sebep olanlar:
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THERE ARE SEVEN KNOWN
CoVs THAT CAN INFECT HUMANS




Covid-19 Kronolojisi

31 Aralik 2019 DSO:

e Cin Ulke Ofisi, Cin'in Hubei eyaletinin Wuhan
sehrinde

* Etiyolojisi bilinmeyen pndémoni vakalarini bildirimi

« Wuhan Giiney Cin Deniz Uriinleri Sehir Pazarinda
(farkh hayvan tiirleri satan bir toptan balik ve
canh hayvan pazan) ¢alisanlarda kiimelenme

13 Ocak 2020:

* |lk importe vaka- Tayland (etkenin kaynak disi
yerde tespiti)

7 Ocak 2020 Etkenin Tanimlanmasi:

* Daha once insanlarda tespit edilmemis

* Yeni bir coronavirus olarak tanimlanmis

Coronavirus Timeline: The Beginning
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First patient develops ~ Wuhan’s wholesale First death in Wuhan placed under
symptoms of Wuhan  seafood market shut Chinarecorded ~ quarantine, rail and air

coronavirus

services suspended

https://www.weforum.org/agenda/2020/04/coronavirus-spread-covid19-pandemic-timeline-

milestones/



11.03.2020
e Turkiye'de ilk COVID-19 vakasi.
13.03.2020

e Diinyada en fazla vaka ve olimle Avrupa, pandeminin merkez tssi haline geldi.

Tarih Ozellik Viris dolasim Test yapilan merkez
Tipi DSO sayisi
11.03.2020 | Turkiye koronavirise ne kadar hazir soylesisi? Olgu yok 3 (Ankara, Erzurum,
istanbul)
11.03.2020 | ilk vaka, Avrupa kaynakh importe
12.03.2020 | Yeni olgu yok importe. 3
13.03.2020 | 2,3,4. e 5. olgy, ilk olgunun cevresinden (temash?) importe
14.03.2020 @ Yeni vaka umreden dénen bir vatandas Importe
15.03.2020 | ilk olguyla temash 2, Avrupa’dan gelen 7 ABD’den gelen 3 olgu importe
16.03.2020 | Yeni vakalarin 3'U umreden gelen, digerleri dogrudan ya da dolaylh | importe 6
ABD, Ortadogu ya da Avrupa temash olmak uzere,
17.03.2020 | Olen vaka 89 yasinda, ¢calisaninin Cin temash oldugu bildirildi. importe.
18.03.2020 @ Olen vaka;61 yasindaki bir erkek hasta Yerel dolasim
19.03.2020 @ 85 yasinda bir kadin ex ve daha once olen bir hasta COVID tanisi Yerel dolagsim 12
aldi
20.03.2020 | Olenlerin tamam ileri yas grubunda Yerel dolasim
21.03.2020 @ Olenlerin tamam ileri yas grubunda Yerel dolasim
22.03.2020 | Olenlerin tamamu ileri yas grubunda Yerel dolasim
23.03.2020 @ Saghk Bakan: ulkede virusun yaygin dolasimda oldugunu duyurdu. Yerel dolasim
24.03.2020 Yerel dolasim
25.03.2020 | Salginin ardindan bes laboratuvarda yapilan Kovid-19 tani testleri 23 il, 37 merkez
artik 23 ildeki 37 laboratuvarda yapiliyor.

https://korona.hasuder.org.tr/yeni-koronavirus-covid-19pandemisi-ilk-14-gun-degerlendirmesi/




Hastalik esas olarak damlacik yoluyla bulas;
e COVID-19 hasta bireylerden
v’ Okslirme
v'Hapsirma yoluyla ortaya sacilan damlaciklarla

v'Hastalarin kontamine ettigi yliizeylerden (eller ile g6z, agiz, burun mukozasina
temasla) bulas

Asemptomatik kisilerin solunum yolu salgilarinda
virus tespit edilebilmekte, ancak esas bulasma hasta bireylerden olmaktadir.



?9999299)

*Hastaligin baslangic kaynagi henuz netlik
kazanmamistir.

* Ancak eldeki veriler,

Huanan Deniz Uriinleri Toptan Satis Pazarinda
yasadisi olarak satilan vahsi hayvanlari isaret
etmektedir.



Fatalite hizi
SARS salgininda %11
MERS-CoV’da %35-50
2019-nCoV %3,8 (eldeki verilere gore)

* Beta-coronaviridae
SARS-CoV ve MERS-CoV (ciddi solunum

yetmezligi olusturma)

Observed case-fatality ratio Deaths per 100,000 population

Observed case-fatality ratio Deaths per 100,000 population
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https://coronavirus.jhu.edu/data/mortality



Case fatality rate of the ongoing COVID-19 pandemic Surieng
The Case Fatality Rate (CFR) is the ratio between confirmed deaths and confirmed cases. During an outbreak of a

pandemic the CFR is a poor measure of the mortality risk of the disease. We explain this in detail at
OurWorldInData.org/Coronavirus
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Max Roser, Hannah Ritchie, Esteban Ortiz-Ospina and Joe Hasell (2020) - "Coronavirus Pandemic (COVID-19)". Published online at OurWorldInData.org. Retrieved from:
'https://ourworldindata.org/coronavirus' [Online Resource]



Total confirmed COVID-19 deaths and cases, Turkey Our World

in Data
The confirmed counts shown here are lower than the total counts. The main reason for this is limited testing and
challenges in the attribution of the cause of death.
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Source: Johns Hopkins University CSSE COVID-19 Data — Last updated 3 January, 08:00 (London time)
OurWorldInData.org/coronavirus - CC BY

Max Roser, Hannah Ritchie, Esteban Ortiz-Ospina and Joe Hasell (2020) - "Coronavirus Pandemic (COVID-19)". Published online at OurWorldInData.org. Retrieved from:
'https://ourworldindata.org/coronavirus' [Online Resource]



Inkiibasyon Siiresi

e Ortalama 5-6 guin (2-14 glinler arasi)
Bulastiricilik Siiresi

* Kesin olarak bilinmemekte

* Semptomatik donemden 1-2 giin 6nce
baslayip semptomlarin kaybolmasiyla sona -
erdigi distnulmektedir.
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Sekil 2. A'nin enfekte olmasiyla baslayan simulasyon. Bir kulucka doneminden sonra, A kisisi semptomlar
gosterir ve gec (tablo) bir zamanda izole edilir. Bulaslarin her biri icin bir seri aralik ¢izilir. Bu maruziyetlerden
ikisi, A kisisi izole edilmeden 6nce meydana gelir. Her temas, temas izleme ile gbzden kagirilma olasiligi 1 — p
ve olasilikla p ile izlenir. B bulasi izlenmistir, bu da semptom gelistirdiklerinde gecikmeden izole edilecekleri
anlamina gelir. Bununla birlikte, izole edilmeden 6nce baskalarina da bulastirabilirler. C kisisi, temas takibiyle
gozden kacmistir. Bu, yalnizca semptomatik oldugunda tespit edildikleri ve semptom baslangicindan bir
gecikmeden sonra izole edildikleri anlamina gelir. C kisisi izlenmedigi icin, semptom baslangicinda izole edilmis
olmalarina kiyasla, D kisisine ek olarak iki kisiyi daha enfekte etmistir (E ve F).

Hellewell, J., Abbott, S., Gimma, A., Bosse, N. ., Jarvis, C. ., Russell, T. W., ... & Sun, F. (2020). Feasibility of controlling COVID-19 outbreaks by isolation of cases and contacts. Lancet Glob. Health, 8(4), 488-
496.



SEMPTOMLAR

Solunum semptomlari;
* ates,

* Okslruk

 dispne (nefes darligi)

* tat ve koku kaybi

Muscle pain

Bone pain
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Joint pain
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HIGH NEW LOSS OF LOSS OF
TEMPERATURE ~ PERSISTENT SMELL TASTE
COUGH

Nausea/vomiting




Daha ciddi vakalarda;

* pnOMoni,
* agir solunum yetmezligi
* bobrek yetmezligi
* Kalp krizi

e ve hatta olim

Asemptomatik kisiler solunum yolunda virus tasimakla birlikte major
bulas yolu degildir.



Peki ya “Histopatolojik Bulgular’?
Covid-19 salgini ortaya c¢iktigindan beri;
" Virisun morfolojisi

= Klinik tablonun ortaya konmasi
" Tedavi yontemleri Gzerinde durulmustur.

Ancak virtstn organlarda yol actigi histopatolojik
degqisikliklere dair calismalar oldukca kisitl sayida!!

Ozellikle Covid-19’un AKCIGER iizerindeki histolojik etkileri
ile literattirde fazla sayida calisma !!



COVID-19’UN AKCIGER UZERINDEKI ETKILERI UZERINDE DURALIM !!
Patogenez

Nedeni: COVID-19 immiunopatogenezinden virus partikilleri (6zellikle spike (S) ve
nikleokapsid (N) proteini) ve olusan asiri bagisiklik yaniti

v'SARS-COV-2 hedef hiicre yulzeyindeki anljiotensin donusturict enzim 2 (ACE 2)
reseptorine baglanarak S protein araciligiyla hedef hiicreye girer.

v'Viriis hedef hicreye girdikten sonra antijenik peptitler MHC aracihgiyla sunularak
spesifik B ve T hiicre aracili hiicresel ve humoral immun yaniti uyarir.

N proteinine karsi spesifik Ig M tiretimi 9. glinde pik,
° |g G en erken 4. qlinde tespit

(Shereen ve ark.,2020; Rokni ve ark., 2020)



Viral factors

-SARS-like bat CoVs Intermediate host(s)?

................ Domestic animals?

L - —

(+)ssRNA

N Protein

E Protein

h o

.-O —
16 non-structure proteins:
Nnspl-nspl6

Guo, YR., Cao, QD., Hong, ZS. et al. The origin, transmission and clinical therapies on coronavirus disease 2019 (COVID-19) outbreak — an update on the status. Military Med
Res 7, 11 (2020). https://doi.org/10.1186/s40779-020-00240-0



:Q:AR | | Sekil 3. SARS-CoV-2 immunopatogenezi.
(Mo:?;"c;ta;io;azfr:)grage)
St Gl At * Alveol epitelinde konakglya giris. S-protein
bo AN e RBD ile ACE2’ye baglanir ve konak

savunmasini ele gegirir.
*  PBMC (Peripheralblood

mononuclear cells (lymphocytes (T, B,
NK cells),monocytes, dendritic cells) ve
hematopoietik h.de abortif enfeksiyon-

®.® ¢ ‘ viral Gretimden ziyade proinflamatuarlarin

¢ Y
ACE2 receptor?

IL-lB
IL-6

IL-10
IFN-y
TNF-
MCP-1..

Pathogenic T cen l ekspresyonunun indiklenmesi.

"

R ® @® i * Viral giris; viral-konakg¢i arasinda koprii-
e Iffillﬁi'li””““'l - ADCC etkisi. viral giris ve spesifik
- foncionat exhausion :‘T'« antikorlarin varligi. SARS-CoV-2, konakgl
. , inflammatory monocyte anti-viral tepkiye karsi ve viral girisi
] iy c° e optimize etmek icin belirli proteinleri

macrophage

enhancement

kodlamak uzere evrimlesmis olabilir.

e Sitokin ve kemokinin aktivasyonu sistemik

pulmonary fibrosis 3 M2) "erancement
IL-6-related cytokines @
sitokin firtinasina yol acarak sepsis, DIC,

S @ @e = ccmimmmne S hemoraji ve sok ile ortaya ¢ikar.

I IL-6 related cytokine storm I g E

RBD, reseptor baglanma alani; ADCC, antikora bagimli hiicre aracili sitotoksisite;
ACE2, Anjiyotensin doniistiiriicii enzim 2; pDC, Plazmasitoid dendritik hiicre;
IMM, Enflamatuar monosit / makrofaj; MAS, makrofaj aktivasyon sendromu;
HLH, Hemofagositik lenfohistiyositoz; DIC, yaygin damar ici pithtilasma.

Zhang, Y. Y., Li, B. R., & Ning, B. T. (2020). The comparative immunological characteristics of SARS-CoV, MERS-CoV, and
SARS-CoV-2 coronavirus infections. Frontiers in Immunology, 11, 2033.



Lenfopeni, yaygin bir bulgudur !

Olgularda CD4+/CD8+ T hiic.,B hiic., NK hiicre., monosit, eozinofil ve bazofil
ylUzdelerinde dusus saptanir.

Lenfopeni gelisme mekanizmalari:
1. Virusun lenfositler Gzerindeki ACE2 reseptorleri ile dogrudan baglanmasi

2. Sitokin salinimi ile lenfositlerde apopitozis hizlanmasi
3. Virusun dalak ve timusa dogrudan invazyonu
4. Asidozun lenfosit proliferasyonunu baskilamasi.

(Ayhanci ve ark., 2020; Xu ve ark., 2020)



Clinical implications of SARS-CoV-2-induced immunopathology

| |
S The effect of lymphopenia on The effect of elevated cytokine

onug¢ microbiota infection production on severe syndromes
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Yang, L., Liu, S,, Liu, J., Zhang, Z., Wan, X., Huang, B., ... & Zhang, Y. (2020). COVID-19: immunopathogenesis and Immunotherapeutics. Signal transduction and targeted therapy, 5(1), 1-8.



Yapilan calismalarda hastaligin erken doneminde;
"|L-1, IL-1RA,
"|L-7, IL8, IL-10, IFN-y,
" monosit kemoatraktan peptid-1 (MCP-1),
" makrofaj enflamatuar protein-1A ve 1B (MIP-1A ve 1B),
" granulosit koloni stimile edici faktor (G-CSF) ve
" timor nekroz faktor-alfa (TNF-a) arttigi gorulmustur.

(Ayhana ve ark., 2020; Xu ve ark., 2020; Tufan ve ark., 2020)



v'Yogun bakim hastalarinda IL-2, IL-7, IL-17, IL-10, MCP-1, MIP-
1A ve TNF--a degerleri daha yuksek saptanmistir.

v'Sitokin firtinasindaki anahtar role sahip sitokin IL-6'dr.

v'IL-6 hafif ve ciddi seyirli olgularda artar ancak ciddi seyirli
olgularda plazma seviyeleri daha ylksek!

(Ayhana ve ark., 2020; Xu ve ark., 2020; Tufan ve ark., 2020)



Infekte olmayan Orta hafif Infekte iddetli Infekte

@ SARS-Cov-2 @

ol

ANRS

X y Dama?ed
Pulmonary epithelium epithelial cell

freyi® o)

IFN——expressing
CD4* T cell

No symptoms Fever, cough, fatigue, myalgia, dyspnea,
ARDS, respiratory failure

$41L-8
4 LDH, D-dimer, procalcitonin, CRP, ferritin
soluble IL-2R, IL-10, TNF-a

t Lymphocytes, CD4* T cells, CD8* T celis t++ Lymphocytes, CD4* T celis, CD8" T cells
t IFN—-—expressing CD4* T celis, NK cells
s WBC

Pedersen, S. F., & Ho, Y. C. (2020). SARS-CoV-2: a storm is raging. The Journal of clinical investigation, 130(5).



Makroskobik bulgular

* Makroskobik bulgular agirlikli akcigerlerde

* Diger organlarda spesifik makroskobik deger bir bulgu hentz
saptanmadi.

s Akciger agirliklarinda artis,
*0dem,
“*konjesyon

‘*konsolidasyon gozlenebilen makroskobik bulgular



S Sekil 4.
& e "
A) COVID-19 hasta (69 yas-

mmmmm Three samples for each

s kadin) sag akciger otopsisi
Collcton f plera eusion B) Kanli plevral efiizyonla
igi%dzﬁm;r““f“’gd birlikte akcigerde mermer bir
solution for biobanking gb ru N u m be | i rgi N

C) Formalin fiksasyonundan

sonra ayni akcigerin yuzeyini

kesiti

Makroskopik bulgular

 Parankim, dizensiz
konsolidasyon ve tikaniklik
alanlar

Calabrese, F., Pezzuto, F., Fortarezza, F., Hofman, P., Kern, |., Panizo, A., ... & Lunardi, F. (2020). Pulmonary pathology and COVID-19: lessons from autopsy. The experience of European
Pulmonary Pathologists. Virchows archiv, 1-14.



Sekil 5.

A. Belirtildigi gibi sol, 6n, arka ve sag
goruntuleri ve AC rezeksiyonunun brit
gorinimu (a —d).

= Akcigerler tikali ve sert goriinimde.

= Hem sag hem de sol AC cok sayida
hemorajik alan ve hava bosluklarinin (a’,
c') kaybi olan ten rengi kati parankimi
ortaya c¢ikardi.

= B. Sag pulmoner arterin alt dalindaki
bluyuk bir trombds,

Patient: 272.20 | " sag akcigerde buyuk bir enfarktis

= Akcigerlerin ¢cogunda, alveolar bosluklarin
kaybi ve genis kanamalarla birlikte ¢coklu
trombds gorilda (c — e).

Patient: 277.20 Patient: 210.20 Patient: 210.20

Bussani, R., Schneider, E., Zentilin, L., Collesi, C., Ali, H., Braga, L., ... & Giacca, M. (2020). Persistence of viral RNA, pneumocyte syncytia and thrombosis are
hallmarks of advanced COVID-19 pathology. EBioMedicine, 61, 103104.



Mikroskobik bulgular

v'COVID-19 enfeksiyonuna bagh akcigerlerde gozlenen histopatolojik
degisiklikler diger organlara kiyasla daha iyi tanimlanmustir.

v’ Enfeksiyonun erken ve gec donemine bagli olarak bulgulari farklilik
gostermekte

Genel bulgular
e Eksudatif inflamasyonla karakterli viral pnomoni,
* alveolar septalarda kapiller dilatasyona bagli genisleme ve konjesyon,

e alveolar bosluklarda cok sayida monosit, lenfosit ve eozinofillerden olusan
iltihabi inflitrasyon,

* eritrositler, multintkleer dev hiicreler ve serdz ve/veya fibrinoz ekslida,
* tip 2 pnomositlerde hiperplazi ve bazilarinda atipi erken donem

(Zeng ve ark., 2020; Tian ve ark., 2020; Li ve ark., 2020; Xu ve ark., 2020)



llerleyen asamalardaki bulgular;
= Bilateral diffliiz alveolar hasar,

= akut respiratuar distres sendromu bulgulari olan pnonositlerde
deskuamasyon ve hyalen membran formasyonu,

" intersitisyel mononukleer iltihabi infiltrasyon
= fibroblastlarda proliferasyon

= alveoler bosluklarda atipik pndémositler ile multintkleer sinsityal
hiucreler, damarlarda hyalen trombus

" fibrozisin eslik ettigi intersitisyel kalinlasma bildirilmektedir.



Airways
Bronchial and bronchiolar
inflammation

AlveolVInterstitium
Pneumocyte
hyperplasia/necrosis

Interstitial lymphoid
infiltrate (? low CD8 levels)

OP/AFOP (? virus-induced, ?
secondary infection)

Direct lung
injury

Immune and
thrombotic
dysregulation

infection

Phases of diffuse alveolar damage

Pre-exudative phase

OCedema, pneumocyte necrosis, acute inflammation

0-1 days

4

ba

Vascular

Thrombi (fibrinous/platelet)
Rarely vasculitis

Exudative phase

“Severe” disease Myaline membranes, AFOP
Diffuse alveolar damage l

Organising phase

Organising posumonia, AFOP

(K

0-1 days to ~7 days

Fibrotic phase

Fibeotic non-speciic inlerstitial pneumonia
Fibrosing organising pnewumonia

~“1 week +

Weeks/months

Sekil 6. COVID-19 viriistiyle iligkili akciger histopatolojik 6zellikleri

Nicholson, A. G., Osborn, M., Devaraj, A., & Wells, A. U. (2020). COVID-19 related lung pathology: old patterns in new clothing?. Histopathology, 77(2), 169.




Bir calisma ornegi;

Bulgular

Yaygin alveolar hasar (hastalarin 41/41’i)

akciger mikro ve makro damar sisteminin trombozu (29/41,% 71)

Pnomositler ve endotelyal hiicreler, hastaligin sonraki asamalarinda bile
viral RNA iceriyordu.

Cok sayida dismorfik pndmositin ortak varligiydi ve siklikla sinsityal
elemanlar olusturur (36/41,% 87).

(Zeng ve ark., 2020; Tian ve ark., 2020; Li ve ark., 2020; Xu ve ark., 2020)
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A Cytological abnormalities B Squamous metaplasia
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Sonuclar
COVID-19,
»vyaygin akciger trombozu

»pnomositlerde ve endotelyal hiicrelerde viral RNA'nin uzun
sure kalici

»enfekte hicre sinsitisinin varhgi ile karakterize edilen benzersiz
bir hastalik

»COVID-19 ozelliklerinin bircogu, viris bulasmis hicrelerin
hastalik stresi boyunca devam etmesine bagli olabilir.



Figure 2. Histologic changes from case 1. (A) Proteinaceous exudates in alveolar spaces, with granules; (B) scattered large
protein globules (arrows); (C) intra-alveolar fibrin with early organization, mononuclear inflammatory cells, and multinu-
cleated giant cells; (D) hyperplastic pneumocytes, some with suspected viral inclusions (arrow).

Tian, S., Hu, W,, Niu, L., Liu, H., Xu, H., & Xiao, S. Y. (2020). Pulmonary pathology of early phase 2019 novel coronavirus (COVID-19) pneumonia in two patients with lung
cancer. Journal of Thoracic Oncology.



Figure 3. Histologic changes of coronavirus disease 2019 pneumonia in case 2. (A) Evident proteinaceous and fibrin exudate;
(B) diffuse expansion of alveolar walls and septa owing to fibroblastic proliferations and type Il pneumocyte hyperplasia,
consistent with early diffuse alveolar damage pattern; (C) plugs of proliferating fibroblasts or “fibroblast balls” in the
interstitium (arrow); (D) abundant macrophages infiltrating airspaces and type Il pneumocyte hyperplasia.

Tian, S., Hu, W,, Niu, L., Liu, H., Xu, H., & Xiao, S. Y. (2020). Pulmonary pathology of early phase 2019 novel coronavirus (COVID-19) pneumonia in two patients with lung
cancer. Journal of Thoracic Oncology.



BiR CALISMA ORNEGI ; Siddetli COVID-19'da Pulmoner Trombotik Patoloji
Brezilya, Sao Paulo'dan bir grup, COVID-19 vakalarinda minimal invaziv otopsi
On otopside buyuk damarlara erisimi yoktu ve 10 toplam 8liimciil vaka incelendi.

Histolojik bulgular;
v'Alveolar ve kucik hava yolu epitelini iceren yogun epitelyal viral sitopatik etkiler

v'8/10 vakada akciger parankimi hasarli ve korunmus alanlarda kicik pulmoner
arteriyollerde degisken sayida ktcuk fibrin6z trombus.

v'Endotel hiic. Sisme ve pulmoner kapillerlerde cok sayida pulmoner megakaryosit
(pihtilasma kaskadi aktivasyonunu gosterir).

v'Az sayida ve kucuk alveolar kanama ve pulmoner enfarkttis odaklari

v'6/10 vakada gorulen sekonder bakteriyel pnédmoni belirtileri

Dolhnikoff, M., Duarte-Neto, A. N., de Almeida Monteiro, R. A., Ferraz da Silva, L. F., Pierre de Oliveira, E., Nascimento Saldiva, P. H., ... & Marcia Negri, E. (2020).
Pathological evidence of pulmonary thrombotic phenomena in severe COVID-19. Journal of Thrombosis and Haemostasis.



Yiuksek oranda pulmoner
mikro tromboz gosteren
hiper pihtilasma
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Dolhnikoff, M., Duarte-Neto, A. N., de Almeida Monteiro, R. A., Ferraz da Silva, L. F., Pierre de Oliveira, E., Nascimento Saldiva, P. H., ... & Marcia Negri, E. (2020).
Pathological evidence of pulmonary thrombotic phenomena in severe COVID-19. Journal of Thrombosis and Haemostasis.



DIGER BiR CALISMA ORNEGI;

Sauter J L, Baine M K, Butnor K J, Buonocore D J, Chang J C, Jungbluth A A, Szabolcs M J, Morjaria S, Mount
S L. Rekhtman N, Selbs E, Sheng Z-M, Xiao Y. Kleiner D E, Pittaluga S, Taubenberger | K, Rapkiewicz A V &

Travis W D.

(2020) Histopathology 77. 915—-925. https://doi.org/10.1111/his. 14201

Insights into pathogenesis of fatal
immunohistochemical and viral RNA studies

Introduction: We describe post-mortem pulmonary
histopathologic findings of COVID-19 pneumonia in
patients with a spectrum of disease course, from rapid
demise to prolonged hospitalisation.

Methods and results: Histopathologic findings in post-
mortem lung tissue from eight patients who died from
COVID-19 pneumonia were reviewed. Immunohisto-
chemistry (IHC) and next-generation sequencing
(NGS) were performed to detect virus. Diffuse alveolar
damage (DAD) was seen in all cases with a spectrum
of acute phase and/or organising phase. THC with
monoclonal antibodies against SARS-CoV-2 viral
nucleoprotein and spike protein detected virus in
areas of acute but not organising DAD, with intracel-
lular viral antigen and RNA expression seen predomi-
nantly in patients with duration of illness less than
10 days. Major vascular findings included thrombi in

COVID-192 pneumonia from histopathology with

medium- and large-calibre vessels, platelet micro-
thrombi detected by CD61 IHC and fibrin micro-
thrombi.

Conclusions: Presence of SARS-CoV-2 viral RNA by
NGS early in the disease course and expression of
viral antigen by IHC exclusively in the acute, but
not in the organising phase of DAD, suggests that
the virus may play a major role in initiating the
acute lung injury of DAD, but when DAD pro-
gresses to the organising phase the virus may have
been cleared from the lung by the patient's
immune response. These findings suggest the possi-
bility of a major change during the disease course
of COVID-19 pneumonia that may have therapeutic
implications. Frequent thrombi and microthrombi
may also present potential targets for therapeutic
intervention.

Address for correspondence: W D Travis, Department of Pathology, A525, Memorial Sloan Kettering Cancer Center., 1275 York Avenue.

New York. NY 10065, USA. e-mail: travisw{@mskcc.org
*These authors contributed equally to this study.

@ 2020 John Wiley & Sons Lid.

Sauter J L, Baine M K, Butnor K J, Buonocore D J, Chang J C, Jungbluth A A, Szabolcs M J, Morjaria S, Mount S L, Rekhtman N, Selbs E, Sheng Z-M, Xiao Y, Kleiner D E,
Pittaluga S, Taubenberger J K, Rapkiewicz A V & Travis W D. (2020) Histopathology 77, 915-925. https://doi.org/10.1111/his.14201



Ozet
* COVID-19 pndmonisinin postmortem pulmoner histopatolojik bulgular

 Hizh 6luimden (7. glinden) - uzun sureli (17. gline) hastaneye yatisa
kadar

Yontem:




BULGULAR

v'Yaygin alveolar hasar (DAD=Diffuse Alveolar Damage) akut faz ve/veya
dizenleme fazi spektrumunun timuinde gorulda.

v'SARS-CoV-2 viral nikleoprotein ve spike proteinine karsi monoklonal
antikorlar iceren IHC, virislu akut, ancak organize olmayan DAD
alanlarinda saptadi

v'Hicre ici viral antijen ve RNA ekspresyonu, agirlikh olarak hastalik
suresi 10 ginden az olan hastalarda goruldu.

v'Baslica vaskuler bulgular,
e Orta ve buyuk capli damarlarda trombds,
 CD61 IHC ile saptanan trombosit mikrotrombi ve fibrin mikrotrombi



Sekil 7. SARS-CoV-2, enflamatuar ve
trombotik slirec aktivasyonu

v’ Sitokinlerde (sitokin firtinasi) ve
pihtilasma bozukluklarinda artisla ve
trombus olusumuyla iliskili

v Mononikleer hic., trombini ve
doku faktorini  proteazla aktive
olan reseptorlerle baglayarak ve
fibrini Toll benzeri reseptor 4'e
baglayarak enflamatuar h.
etkinlestiren aktive trombositler ve
pihtilasma kaskadiyla etkilesim

v' Enflamatuar  h.  aktivasyonu,
proinflamatuar sitokinlerin salinmasi
sebebiyle dogal pihtilasma yollarinin
bozulmasina ve fibrinolizin
kapanmasina yol agma

SARS-CoV-2

> Storm of cytokines
+ IL-6, IL-2, IL-4, TNFa

Coagulation
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+FDP
TAPTT and PT
YPlatelets

Pro-inflammator
Mononuclear _ Cells > e Yy
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N coagulation "% X A
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Activated platelet — ¢*

—_—
Fibrin clot
- - and platelets

Vascular endothelium

PAR: proteaz ile aktive olan reseptor; TLR4: Toll benzeri reseptor
4; aPTT: aktive parsiyel tromboplastin zamani; PT: protrombin
zamani; IL: interlokin; TNFa: timor nekroz faktoru-a.

Nascimento, J. H. P., de Oliveira Gomes, B. F., do Carmo Junior, P. R., Petriz, J. L. F., Rizk, S. I., da Silva Costa, I. B. S., & Guimardes, M. V. (2020). COVID-19 and Hypercoagulable State: A New Therapeutic

Perspective. Arqg Bras Cardiol, 114(5), 823-827.



Figure 1. Spectrum of diffuse alveolar damage (DAD) seen in COVID-19 pneumonia. A, All cases demonstrated DAD, seven of eight of which
showed a component of acute phase DAD. Note the demarcation between affected lung parenchyma with thickened alveolar septa and hya-
line membranes (lower left) and the relatively preserved lung parenchyma (upper right) separated by a thickened ocedematous interlobular
septum. B, Oedema of variable severity was seen in all cases and is marked in this example. Note also the conspicuous hyaline membranes.
C. The presence of interstitial neutrophilic infiltrates was focally seen in areas with acute DAD. D, Reactive type II pneumocytes within alve-
olar spaces showed abundant eosinophilic cytoplasm, irregular nuclear contours, occasional binucleation, vesicular condensed chromatin
and prominent macronucleoli. Intracapillary megakaryocytes (arrows) were also present within alveolar capillaries and were highlighted by
CD61 immunohistochemistry (inset). E, Lungs from six patients showed organising phase DAD alone or in combination with acute phase
DAD, with characteristic type II pneumocyte and fibroblastic proliferation within alveolar walls and focal intraluminal plugs of loose connec-
tive tissue. F, Some areas within organising DAD showed interstitial chronic inflammation.

Sauter J L, Baine M K, Butnor K J, Buonocore D J, Chang J C, Jungbluth A A, Szabolcs M J, Morjaria S, Mount S L, Rekhtman N, Selbs E, Sheng Z-M, Xiao Y, Kleiner D E, Pittaluga S, Taubenberger J K,
Rapkiewicz A V & Travis W D. (2020) Histopathology 77, 915-925. https://doi.org/10.1111/his.14201
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Table 1. Disease course and histopathologic findings in autopsy lung tissue from patients who died from COVID-19 pneumonia

Duration Mechanical
from onset ventilation
of symptoms  (duration in  Attempted Interstitial Infarct
Patient to death (days)® days)® resuscitation Phase of DAD  inflammation' Airway changes Vascular changes® present
1 7 No Yes Acute Neutrophils (ADAD) Marked acute bronchitis and Acute vascular inflammation in No
bronchiolitis; aspiration areas of acute pneumonia; focal
pneumonia chronic venular inflammation;
platelet microthrombi
2 3 No Yes Acute Neutrophils (ADAD) Mild acute bronchitis and Platelet microthrombi No
bronchiolitis
3 9 Yes (2) Yes Acute and Lymphocytes (ODAD) Mild acute bronchitis and Medium sized arterial thrombi; No
organising and neutrophils bronchiolitis; mild focal fibrin and platelet microthrombi;
(ADAD) chronic bronchiolitis mild chronic venular inflammation
4 16 Yes (1) No Acute and Lymphocytes (ODAD) Mild acute bronchitis and Platelet microthrombi No
organising and neutrophils bronchiolitis; mild focal
(ADAD) chronic bronchiolitis
5 13 Yes (4) Yes Organising and Lymphocytes (ODAD) Mild acute bronchitis and Medium sized arterial thrombi; Yes
acute (focal) and neutrophils bronchiolitis platelet microthrombi; mild
(ADAD) chronic venular inflammation
6 20 Yes (11)* No Organising Lymphocytes (ODAD) Mild chronic bronchitis and Large arterial thrombus; Platelet No
and eosinophils bronchiolitis microthrombi
7 25 Yes (9) No Organising and Lymphocytes (ODAD) Mild acute and chronic Acute vascular inflammation in No
acute (focal) and neutrophils bronchitis and bronchiolitis areas of acute pneumonia;
(ADAD) platelet microthrombi
8 17 Yes (<1) No Organising and Lymphocytes (ODAD) Mild acute and chronic Large and medium sized arterial No

acute (focal)

and neutrophils
(ADAD)

bronchiolitis; mucus plugging
in proximal bronchi

thrombi; fibrin and platelet
microthrombi; mild chronic
venular inflammation

ADAD, Acute phase of DAD; DAD, Diffuse alveolar damage; ODAD, Organising phase of DAD.

*Patient was intubated twice, initially for 10 days, then off for 4 days before reintubating for 1 day.

'The neutrophils were seen focally in areas of acute DAD and the lymphocytes in areas of organising DAD.
*Vascular changes seen on histological examination of haematoxylin and eosin (H&E)-stained slides without assistance of immunohistochemistry include thrombi, fibrin microthrombi
and vasculitis. Platelet microthrombi by CD61 immunohistochemistry were seen in all cases.

fClinical and limited pulmonary pathology data for patients 1-5, 7 and 8 are published separately.?®

Sauter J L, Baine M K, Butnor K J, Buonocore D J, Chang J C, Jungbluth A A, Szabolcs M J, Morjaria S, Mount S L, Rekhtman N, Selbs E, Sheng Z-M, Xiao Y, Kleiner D E, Pittaluga S,

Taubenberger J K, Rapkiewicz A V & Travis W D. (2020) Histopathology 77, 915-925. https://doi.org/10.1111/his.14201



Figure 2. Viral antigen detection by immunohistochemistry (IHC) against SARS-CoV nucleoprotein [monoclonal antibody (mAb) 001). A, In
this example (case 3) both acute and organising phases of DAD are present in a single section. Areas with organising DAD (upper right) that
lack hyaline membranes failed to demonstrate the presence of viral antigen by IHC, while areas with acute DAD (lower left) showed staining
in hyaline membranes but not in pneumocytes (B). C, In all IHC-positive cases, viral antigen was detected in hyaline membranes (thick
arrows) within areas of acute phase DAD, and in two cases diffusely within regenerating and reactive type II pneumocytes (arrowheads).
Viral antigen was also present in alveolar macrophages in these latter two cases (D). In case 1, the case with the most viral antigen detected
by IHC, weak cytoplasmic staining was observed in endothelial cells of scattered venules and alveolar capillaries (E).

Table 2. Viral detection by next-generation sequencing and immunohistochemistry and corresponding histology

Anti-SARS-CoV Anti-SARS-CoV
spike protein (clone  nucleoprotein (clone

1A9) 001)

Onset

to death Acute  Organising  Acute  Organising
Case (days) Vi RNA*  DAD DAD DAD  DAD Histologic findings in FFPE tissue used for NGS
1 7 Detected + NA + NA Acute DAD
2 3 Detected H NA + NA Acute DAD
3 9 Detected ¢ - + - Acute and organising DAD
4 16 Notdetected +  NA + NA Predominantly organising DAD with focal acute DAD
5 13 Notdetected +  NA + NA Predominantly organising DAD with focal acute DAD
6 2 Notdetected NA - NA - Organising DAD
705 Notdetected NA"  NA' NA" NA Necrotising pneumonia
8 17 Not detected ~ + - + - Organising DAD with very focal acute DAD

DAD, Diffuse alveolar damage; NA, Not applicable; ++, Strong positive; +, Positive; -, Negative; FFPE, Formalin-fixed paraffin-embedded;
NGS, Next-generation sequencing.

*The range of the total reads generated from these samples is 94 185 253 to 190 608 325. The range of viral reads in positive cases is
1497-145 854, The range of viral reads in negative cases is 4-177. A threshold for detection was defined as a minimum of 1000 reads
mapped to the SARS-CoV-2 genome.

The section available for immunohistochemistry was entirely composed of an area of acute necrotising pneumonia without features of
DAD.

Wiral antigen detected in at least one section,

Sauter J L, Baine M K, Butnor K J, Buonocore D J, Chang J C, Jungbluth A A, Szabolcs M J, Morjaria S, Mount S L, Rekhtman N, Selbs E, Sheng Z-M, Xiao Y, Kleiner D E, Pittaluga S, Taubenberger J K,

Rapkiewicz A V & Travis W D. (2020) Histopathology 77, 915-925. https://doi.org/10.1111/his.14201



Ozetle,

Bulgular;

*COVID-19 pnémonisindeki ilk akciger hasarinin dogrudan

DAD'nin akut fazindaki SARS-CoV-2'den  kaynaklandigini
gostermektedir.

*DAD iyilesme dénemine dogru viral RNA ve antijen saptanamaz

hale gelir, bu da hastanin baqisiklik tepkisi tarafindan olasi
klirensi disdnddirtdir.



Sonuclar;
COVID-19 pnomonisi;

v’ patogenezinin hastalik seyri sirasinda bliyiik bir
degisiklige ugrar
v DAD'nin  dlizenleme  asamasina ilerleyip

ilerlemedigine bagli olarak farkli terapdétik
yaklasimlar dikkate alinmall
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Fig. 1 Factors responsible for higher susceptibility of smokers/vapers against COVID-19. In normal individuals, the muco-ciliary epithelium and the
mucous layers act as the first line of defence against the foreign pathogen (in this case SARS-CoV2). On smoking, this layer is damaged and so is
the flow of the peri-ciliary fluid (mucous; indicated by arrows) which makes them more prone to infections. Smokers are also shown to have
higher surface expression of ACE2 receptors (binding sites for SARS-CoV2) which allows the entry of pathogens into the host cell and protects
the virus against the host surveillance. In normal individuals, the viral infection could be checked by the, (a) cytokine release from the type |l
pneumocytes, goblet, nasal epithelial/ciliated and oral mucosal cells and (b) immune cell (macrophages, neutrophils and lymphocytes) infiltration
at the site of infection, to contain further spread. Smoking weakens the immune system enabling easy entry into the host cell, rapid
multiplication of the virus followed by hyperinflammatory response triggered by ‘cytokine storm’ in the host body eventually leading to damaged

lung tissue
\

N\

Nonsmoker mukosiliyer epitel
mukoza tabakalari, ilk savunma hatti
Smoker, bu tabaka ve dolayisiyla peri-
siliyer sivinin akisi (mukoza; oklarla
gosterilir) enfeksiyonlara daha yatkin.
Patojenlerin konakg! hlicreye girmesine
izin veren ve virlsu konak gozetimine
karsi koruyan daha vyuksek bir ACE2
reseptor eks. artisi  (SARS-CoV2 igin
baglanma yerleri)

Normal bireylerde viral enfeksiyon, (a)

ve

tip Il pnomositlerden, goblet, nazal
epitel / siliath ve oral mukozal
hicrelerden sitokin  salimi ve (b)
bagisiklik hicresi (makrofajlar,

notrofiller ve lenfositler) infiltrasyonu ile
kontrol

Kaur, G., Lungarella, G., & Rahman, I. (2020). SARS-CoV-2 COVID-19 susceptibility and lung inflammatory storm by smoking and vaping. Journal of Inflammation, 17(1), 1-8.



Calismanin Bulgulari

Sigara icmek bagisiklik sistemini zayiflatarak konakgl
hicreye kolay girisi, virusun hizli cogalmasini ve
ardindan konakcl vicutta "sitokin firtinasi” ile
tetiklenen hiperinflamatuar yanitin sonunda akciger
dokusunun hasar gormesine yol acar.



Covid-19 Tedavi Yontemleri

v' SARS-CoV2, akciger alveolar epitelinde tip Il pndmositlerdeki ACE2 reseptérlerine
yiksek bir baglanma afinitesine sahiptir. ACE inhibitorleri / ARB'ler tarafindan
hedeflenebilir.

v" ACE2 reseptorlerine baglanma lizerine, TMPRSS2 proteaz viral S proteinini ayirir ve
viral gévdenin hcre icine yutulmasini saglar.

v’ Viral proteazlar, endozomal membranin fuzyonunu ve viral RNA'nin (genom)
konakcinin sitoplazmasina salinmasini saglar.

v TMPRSS2 inhibitorleri veya antimalaryal ilaglar (klorokin/hidroksiklorokin) bu
yutmay! onleyebilir. Viral RNA, viral proteinleri ifade etmek icin konagin ceuviri
mekanizmasini ele gecirir ve ayrica viral replikasyonu ve paketlemeyi saglar. Su anda
klinik deneylerde test edilmekte olan cesitli antiviral ilaclarin etki bolgesidir.

Kaur, G., Lungarella, G., & Rahman, I. (2020). SARS-CoV-2 COVID-19 susceptibility and lung inflammatory storm by smoking and vaping. Journal of Inflammation, 17(1), 1-8.



* Viral RNA ve protein, h. disi
bosluga virionlar halinde
paketlenir ve pro-inflamatuar
sitokinlerin/kemokinlerin
salinmasina ve bagisiklik
hiicrelerinin infiltrasyonuna
sebep olur.

Viral yapisal molekulleri
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bagisikligl induklemek icin
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Kaur, G., Lungarella, G., & Rahman, I. (2020). SARS-CoV-2 COVID-19 susceptibility and lung inflammatory
storm by smoking and vaping. Journal of Inflammation, 17(1), 1-8.




Covid-19'da Sitokin Firtinasinin Mekanizmasi Ve Potansiyel Tedavi

’————————————————————————~

_\ * TLR7 antagonists
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Ye, Q., Wang, B., & Mao, J. (2020). The pathogenesis and treatment of the Cytokine Storm'in COVID-19. Journal of infection, 80(6), 607-613.



Buraya kadar sunumu ozetlersek;

COVID-19 enfeksiyonunda gozlenen histopatolojik bulgular;
v’ Otopsi,

v'Postmortem biyopsi

v'Malignite sebebiyle opere edilen olgulardan cerrahi materyallerin
degerlendirilmesiyle



Oneriler

v'COVID-19 enfek. spesifik bir histopatolojik bulgu
tanimlayabilmek icin

v farkli yas ve fizyolojik gecmise sahip daha fazla sayida
olgudan olusan ¢calismalar yapiimall

v Ayrica tlkemizde bakanliktan izin verildigi taktirde

in vivo/in vitro deneysel calismalarla molekiiler, immiinolojik
ve immiuinohistokimyasal analizlerle klinik ¢alismalar
desteklenmeli



KAYNAKLAR

Ayhanci T, Altindis M. COVID-19 immunpatogenezi ve Sitokin Firtinasi. J Biotechnol and Strategic Health Res.
2020;1(Ozel Say1):65-69.

Hanley B, Lucas SB, Youd E, Swift B, Osborn M. Autopsy in Suspected COVID-19 Cases. J Clin Pathol. 2020
May;73(5):239-242. doi: 10.1136/ jclinpath-2020-206522.

Lee IC, Huo TI, Huang YH. Gastrointestinal and Liver Manifestations in Patients with COVID-19. J Chin Med
Assoc. 2020 Apr 1. doi: 10.1097/JCMA.0000000000000319.

Li Y, Xiao SY. Hepatic Involvement in COVID-19 Patients: Pathology, Pathogenesis, and Clinical Implications. J
Med Virol. 2020 May 5. doi: 10.1002/jmv.25973.

Rokni M, Ghasemi V, Tavakoli Z. Immune Responses and Pathogenesis of SARS-CoV-2 During an Outbreak in
Iran: Comparison With SARS and MERS. Rev Med Virol. 2020 May;30(3):e2107. doi: 10.1002/rmv.2107.

Shereen MA, Khan S, Kazmi A, Bashir N, Siddiqgue R. COVID-19 infection: Origin, transmission, and
characteristics of human coronaviruses. J Adv Res. 2020;24:91-98.

Tian S, Hu W, Niu L, et al. Pulmonary Pathology of Early-Phase 2019 Novel Coronavirus (COVID-19)
Pneumonia in Two Patients With Lung Cancer. J Thorac Oncol. 2020 a. Feb 28. pii: S1556-0864(20)30132-5.
doi: 10.1016/j.jtho.2020.02.010.

Tian S, Xiong Y, Liu H, et al. Pathological Study of the 2019 Novel Coronavirus Disease (COVID-19) Through
Postmortem Core Biopsies. Mod Pathol. 2020 b. Apr 14;1-8. doi: 10.1038/s41379-020-0536-x.

Tufan A, Avanoglu Guler A, Cerinic MM. COVID-19, Immune system Response, Hyperinflammation and
Repurposing Antirheumatic Drugs. Turk J Med Sci. 2020 Apr 21;50(SI-1):620-632.



Xu Z, Shi L, Wang Y et al. Pathological Findings of COVID-19 Associated With Acute Respiratory Distress
Syndrome. Lancet Respir Med. 2020a Apr;8(4):420-422. doi: 10.1016/52213-2600(20)30076-X.

Xu L, Liu J, Lu M, Yang D, Zheng X. Liver Injury During Highly Pathogenic Human Coronavirus Infections. Liver
Int. 2020b. May;40(5):998- 1004. doi: 10.1111/liv.14435.

Zeng Z, Xu L, Xie XY, et al. Pulmonary Pathology of Early Phase COVID-19 Pneumonia in a Patient With a
Benign Lung Lesion. Histopathology. 2020 May 6. doi: 10.1111/his.14138.



DINLEDIGINIZ ICIN TESEKKURLER



