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Noipwén aro COVID-19: Mua akopa iwon
N pia Wlaitepn KAVikn ovrotnto?

= HAoipwén armo SARS-CoV-2 giva piot cuoTnUOTIKA VOOOC, o ennPealel mAsiota opyava
Kol couotipata. EmutA€éov Tov avanveuoTtikol cuotipatog mtpooBaAlAovral:

faotpevteEPLKOC BAEVVOYOVOC

Hrtap

Opoyovol XITwVeC (meplkapdlo, UMEIWKWCE, TIEPLTOVOLLO)
2LEAOYOvOL OOEVES

Nedpko oneipapa / oupodopo smiOnALo

AyyeLako evéo0niAio

Muokdpdio

TuApata tov opOaApov

EvkepaAlKOC LOTOG

O 00 00000

O

= H Baputnta tou KAWVIKOU cUVEPOMOU TIOLKIAEL EupUTATA KOL CUVAPTATAL OO To £160¢C Kat
TNV Baputnta TWV NPOBAAAOUEVWV LOTWV KOL OPYAVWV KOl AITO TV AVOGOAOYLKA
avtidépaon tov acBevouc - Eeviotn
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COVID-192 and hematology findings based on the current
evidences: A puzzle with many missing pieces
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Eicodoc touv COVID-19
ota Kuttapa ano dvo
MEUBPOVIKEG 060UC:

ACE2 kot
CD147




Hematologic findings in COVID-19 patients

i 2.Lymphopenia and
- g neutrophilia

3. Morphological abnormalities of
lymphocytes, platelets, neutrophils

1“RNAaemia”: p:ognostic
predictor for cytokine storm and

4. Cytokine Storm”: IL-2, IL-6, IL-7, IL-10, IP-10,
granulocyte colony stimulating factor, and TNF-alpha

for severe or critically ill patients

CA
z*

. activation”:
Low ADAMTS13 activity and high VWF levels

B S v e
S N,

6":Increased D-Dimer

8.Enhancement of apoptosis and lymphoid system
atrophy

TN

_7.Iron sequestration in m




KAwika cUvépopa HE LOXUPN ALHATOAOYLK GUVLOTWOO
Tov €Xouv niepypadei otnv nopeia tnc Aoipwéncg arno COVID-19

OpouBwTIKA HIKpOAYYELOTIAOELD / QULUOAUTLKO-OUPALULKO
ocuvépouo

Awaxutn evéayyelokn mA¢N
2UVOPOO EK KUTTAPOKLVWV — ZUVOpopo toéikou shock
AvtidwoPwALtidiko cUVEpoo - KpuoodatpLvoLpio

Kataotpodiko atpodpayokuttaplko cUVOPOpOo

ATUTIO TTOLLSLOTPLKO GUVOPOMO EK KUTTAPOKLVWYV TUTTOU
Kawasaki




Clinical Significance of CBC and WBC Morphology in the
Diagnosis and Clinical Course of COVID-19 Infection

Olga Pozdnyakova, MD, PhD,"” Nathan T. Connell, MD, MPH,*”* Elisabeth M. Battinelli, MD, PhD,"”
Jean M. Connors, MD,*” Geoffrey Fell, I\/IS,4 and Annette S. Kim, MD, PhD"’ Am J Clin Pathol 2020:XX:1-12

Demographic, Laboratory, CBC, and Morphology Parameters in ICU and Non-ICU COVID-19-Positive Patients

COVID-19 Positive Univariate Analysis
Characteristic Non-I1CU (n = 39) ICU (n=51) Odds Ratio P Value®
Demographic and inflammatory parameters, means
Age, y 58.66 64.12 1.03 .0928
Sex, male/female 0.56 1.55 2.77 .0207
Ferritin, pg/L 971.85 2,359.22 1 .013
CRP mg/L 103.03 205.05 1.01 <.0001
CBC parameters, means®
WBC, x 10%/L 6 9.96 1.23 .0009
Hb, g/L 1171 106.5 0.77 .0199
Platelets, x 10°/L 225.82 21167 0.99 638
ANC, x 107/L 4.21 8.32 1.35 .0001
ALC, x 10%/L 1.24 0.75 0.44 .0124
AMoC, x 10%/L 0.4 0.47 1.23 582
AIGC, x 10°/L 0.64 2.46 1.34 .0212
nRBC, x 10%/L 0.03 0.24 29.5 .0462




Clinical Significance of CBC and WBC Morphology in the
Diagnosis and Clinical Course of COVID-19 Infection

Olga Poxdnyakova, MD, PhD,"* Nathan T. Connell, MD, MPH,*>" Elisabeth M. Battinelli, MD, PhD,*”°
Jean M. Connors, MD,”” Geoffrey Fell, MS,* and Annette S. Kim, MD, PhD"
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WBC Morphology Grades in Non-ICU and ICU COVID-19- PﬂSltne Patlents

Non-ICU (n = 39) ICU (n=51) Univariate Analysis

Characteristic Grade 0 Grade >1 Grade 0 Grade >1 Odds Ratio P Value'
MO vacuolization, % 5 34 21 30 0.21 .0051
LY vacuolization, % 12 27 22 29 0.59 2322
Atypical LY, % 13 26 36 15 0.21 .0006

| arge granular LY, % 4 35 9 42 0.53 328
Myeloid left-shift, % 26 13 20 31 3.1 .0109
NE, toxic granulation, % 2 37 1 50 2.7 A24

NE, vacuolization, % 7 32 8 43 1.18 775




Clinical Significance of CBC and WBC Morphology in the
Diagnosis and Clinical Course of COVID-19 Infection

Olga Pozdnyakova, MD, PhD,"* Nathan T. Connell, MD, MPH,””* Elisabeth M. Battinelli, MD, PhD,"”
Jean M. Connors, MD,”” Geoffrey Fell, MS,* and Annette S. Kim, MD, PhD"

Comparison of CBC, Laboratory, and Morphology Parameters Between COVID-19 Deceased and Alive Patients

ICU Patients Univariate Analysis

COVID-19 Deceased COVID-19 Alive
Characteristic (n = 20) (n=231) P Value®
Demographic and inflammatory parameters, means
Age, y «— 71.35 59.42 — .0065
Sex, male/female 1.50 1.58 9266
Ferritin, pg/L 2,544 95 2,351.06 .0807
CRP mg/L 193.75 233.84 184
CBC parameters, means
WBC, x 10%/L 9.47 10.28 6103
Hb, g/L 101.0 110.0 1438
Platelets, x 10%/L 186.05 228.19 2178
ANC, x 10%/L 8.23 8.39 9144
ALC, x 10°/L +— 0.54 0.90 — .0495
AMoC, x 10°/L 0.42 0.5 6991
AIGC, x 10%/L 0.20 0.29 4776

nRBC, x 10%/L 0.67 0.59 8299




REVIEW ARTICLE

Extracellular DNA traps in allergic, infectious, and

autoimmune diseases Allergy 2013; DOI: 10.1111/
D. Simon’, H.-U. Simon? & S. Yousefi?

Priming: IFNs, GM-CSF Priming: IL-5, IFN-y
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Evepyonownpeva ovdetepodpila: Eva dikomo paxaipt

E¢wkuttapleg mayidec twv ovdetepodilwv (Neutrophil Extracellular Traps)




Excessive Neutrophils and Neutrophil Extracellular

Traps Contribute to Acute Lung Injury of Influenza
Pneumonitis The American Journal of Pathology, Vol. 179, No. 1, July 2011

= |loToTTaBoAoyIKEG BAAEC TTVEUMOVWY O€ TTOVTIKIO JoAuopéva pe Tov 10 HINT. I: MaparnpouvTtal cageic aAAoIwoElg
O01axuTNG KUWEAIBIKAG BAGRNG e TTxuvon Tou dIaPECOU 1I0TOU Kal TTAAPWOT TOU EVOOKUWEAIDIKOU XWPOU HE
TTPWTEIVIKA £€10pwHaTa (MOUPOI ACTEPIOKOI). J: ZXNMATIOHNOG ECWKUTTAPIWY TTaYidWV TWV OUBETEPOYIAWYV OTA

TEAIKA BpoyXIOAIa KaBwg diavoiyovTtal og KUPEAIdEG (Asukd BEAN).
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AvocoBpouBwon npokaAoUpevn amno tov 1o SARS-COV2
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1 Kk Neutrophils including  NETs
., x. low-density e VPO
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cells ¢
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*ﬁ_ DAME: i

Damaged vascular endothelial cells



8 Evéayyelakn mRén ko avoocodpouBwon otnv COVID19 Aoipwén
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O oXNMATIONOC avoo0OpOUBwV OTOXEUEL GTOV TEPLOPLOMO
TNC LOTLKNAC SLaoTIOPAC EVOC MLKPOOPYAVIGHOU

Mnxoaviopol avaoxeong tng dLacmopag

HLKPOOPYOVLOHWYV HLE TOUC avocoBpopoug
Platelet

(1) EyKAWBLOMOG TWV HLKPOOPYAVLOHWV
OTOUG avoooBpopupouc

(2) OL avocoBpoppBol eivatl ododppaypata
EVTOC TWV HKPWV alyYEiwv, tov nteplopifouv
TNV Kivnon twv pikpoBiwv nepipepLkotepa.

Microbes

(3) To wvwdoyovo to LvwoEC Kal Ta mpoiovta
SL1Aotalo ¢ TOU TPOGEAKUOUV KOl EVEPYOTIOL-
Compartmentalization (4) | (3) Recruitment o0V oubstepddiha Kat pakpodaya, TTou
EVOPXNOTPWVOUV OLVOOLOKEG OLVTILOPACELG
gvavtiov Twv maboyovwv HIKPOOPYOAVIOUWV
ota onpeia tng Aoipwéng, Kot

Containment (1) | (2) Barricade

(4) O evbéayyerakoi Opopupol Snuiovpyoulv
gva oLaitepo nepBAAAov GUYKEVTPWONG
OVTLULKPOBLakwyV Tentdiwv avéavovtac tnv
— mBavaotnta ocuvavtnong He Toug tadoyovoug
HLKPOOPYQVIONOUG.
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Hematologic predictors of mortality in hospitalized patients with COVID-19: a
comparative study

Seied Asadollah Mousavi, Soroush Rad =, Tahereh Rostami 2, Mohammadreza Rostami ', Seyed
Ali Mousavi, Seied Amirhosein Mirhoseini and Azadeh Kiumarsi

I First ANC

I Nadir of ANC , , .
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I First ALC
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Nadir of Hb l Nadir of P1t ’ ’ ’
I MaximumHb 250,000 } ¥ Maximum Pl €AAXLOTO KOl LEYLOTO OPLONO
i OlLOTIETAALWY, KAl ...
200,000

= InMavTka P nAOTEPN KATWTEPN
TR awpoodatpivng
o€ ocUyKpLlon e 0cou¢ anefiwoav

150,000

100,000

50,000 §
Non survivors Survivors Non swrvivors Survivors



HEMATOLOGY Tavlor & F :
2020, VOL. 25, NO. 1, 383-388 e Taygr *1 rancis
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Hematologic predictors of mortality in hospitalized patients with COVID-19: a
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pitalization (Q2),

Table 1. CBC parameters in survivors vs. non survivors. , , ,
Survivors Non survivors NMapaETPOL LE TTPOYVWOTLKN OhnLooLoL yLol
Characteristics Mean (SD) Mean (SD) P-value VOG"IAGUOMEVOUC aGGEVElC
Leukocyte x107/L Q1 7.9 (7.9) 9.9 (13.9) 335
g; 12-; gﬂ;] 12-: gn? i}] ?ég Table 2. Laboratory characteristics in survivors vs. non
Lymphocyte x10%7L Q1 1.6 (2.5) 7.2 (32.8) 001]  survivors.
Q2 11 (1.2) 1.1 (3.6) 977 Survivors Non survivors
5 Q3 1.9 (2.7) 1.6 (3.6) 591 Characteristics Mean (SD) Mean (SD) P-value
Neutrophil x10°/L 1 5.3 (3.4 /.4 (4.5 .032
a 32 > Ez 5% - Es 0% 7 [DHUD 892 (616) 1235 (991) 087
Q3 6:5 {5:6} 12:5 {8:2} :000 Ferritin (ng/mL) 1764 (8211) 2477 (3487) 631
Q2 11.5 (2. } 9.3 (2.8) 000 FDP (mg/l) 14.0 (5.6) 14.1 (6.2) 978
Platelet <107/L Q1 192 (1 15} 158 (85) 023 PT (Seconds to clot) 15.7 (8.0) 17.9 (8.2) 116
Q2 165 (92) 102 (67) 000 PTT (Seconds to clot) 28.4 (14.1) 28.1 (14.9) 905
Q3 263 (157) 211 (115) 0111 _LESR (mm/hr) 52 (31) 65 (40) .006
e | CRP (mg/L) 50.6 (41.5) 74.0 (29.6) .000
Note: Quantity at the time of admission (Q1), Nadir quantity during hos- Procalcitonin (ng/mL) 1.48 (4.56) 648 (22.71) 013

Maximum quantity during hospitalization (Q3).



MNapapetpot atatoAoyiknc napakoAovdnonc

Fevikn aipatog, popdoloyia Asvkwv, TKE
CRP, AABoupivn
Xpovot nAéng, lvwdoyovo D-Sipepn

Napapetpol vedppLkic, NMATIKAC Asttoupyiag ]

NAepdokut. unontAnBuopoi nepid. Aipatoc |
HAektpodpopnon AEUKWHATWV
Depprrivn, kopeopoc Tf
Entineda ADAMTS13

Ava 2-UEPO OTOUC VOONAEUOUEVOUCG,
koOnuepwva otic MEO
ova eBdopada (?) oe un voonAevoOpeEVOUC

ava eféopada otic MEO

] ana& n g2w os voonAevopevouc ektoc MEO
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2uvoyn TwV UTTOAOINMTWV ALHATOAOYIKWY EUPNUATWV
TWV OXETL(OMEVWV ME TN Aoipwén arno COVID-19

O amnoAutog aplOpo¢ povoKuTTAPWYV Eival UPNAOTEPOC OE OXECH LE TOV MOPATNPOVUUEVO ETIL KOLVAG
ypinmng.

= O apLONOC LOVOKUTTAPWYV Eivol ONUAVTIKA VP NAOTEPOC ATIO TOUC UYLELG, Kat SLtadEpEL emionc
ovaAOYywC¢ TG Baputntac TnE AoiHwENG Kot TNE EYKATACTAONC | OXL AVOTIVEUOTLKAC QVETIAPKELAC.

= H duaxpovikn mapakoAouOnon tov apltOpov Twv SLEYEPHEVIWV HOVOKUTTAPWYV LE KUTTOLPOMETPLOL
pon¢ EXeL mpoyvwoTtikn aéia otoug acBeveic pue COVID-19 Aoipwén.

= AeuKkoKuTTapwon Kot ovdetepodhia £€xouv ocuvduaotel pe avénuevo Kivduvo eykataotaonc ARDS,
av€nNonc Twv ENEMESWV TPpOoMmovivnc Kat aawEnmévo kivbuvo Bavartovu.

* H avé¢non twv nwowodilwv pnopei va gival deiktne BeAtiwong tng COVID-19 Aoipwénc.

* Ta apXKa eTieda atomETAALWY Kol Ol SLAKUHAVOELG TOUG ITPOG TOL KATW £XOUV 6UVOEDEL pE
ow€énMEvo Kivbuvo Bavatou. ZUVENWC N TOKTIKNA TTaPOtKoAoUONGoN Tou EMMESOU TWV ALUOTETOALWV
Kol Twv D-8Llpepwv £XEL ONUOVTILKA MPOYVWOTLKA adia.
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SARS-CoV-2 Infected Patient: from a Hematologist's Perspective

Firas Kreidieh and Sally Temraz.

2YNOWH TQN YNOAOINQN EYPHMATQN

Criterion Hematologic Finding

e  Lymphopenia and thrombocytopenia/thrombocytosis

Peripheral Blood Cells . oo . . : .
P e  Reduced lymphocytes with Increased neutrophils 1s associated with higher mortality rates

e "Cytokine storm": markedly icreased serum levels of IL-2, IL-6, IL-7, granulocyte colony-

Ipﬂammatnl'} stimulating factor, and TNF-alpha
Markers N . .
e  Contribute to apoptosis and lymphoid system atrophy
Endothelial e Increased vWF, Increased thrombomodulin
Lung Dysfunction e Reduced level of ADAMS 13
e  High levels of D-Dimers associated with greater mortality among patients with sepsis
Coagulopathy e  Agssociation with a high level of pro-inflammatory cytokines
e RNAaemua can be considered as a prognostic predictor for cytokine storm and severe or critically 11l

Viral Load patients
e A significant positive correlation between the SARS-CoV-2 RNA load and IL-2R

e Regulates hepcidin production and enhances iron sequestration in macrophages

Systemic Iron L : . ey . . . :
) e  Hyperferritinemia not a common feature of COVID-19, unlike patients with typical HLH
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