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COVID-19 & ZEWRE
S

COVID-19 and coagulation test
Hidesaku ASAKURA
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1. COVID-19 & (&

2. ThETOCOVID-19 DEERE EBES

Bl a7 £ v 2 &G (Coronavirus Disease 2019:
COVID-19) 1, Severe Acute Respiratory Syndrome
Coronaviruses 2 (SARS-CoV-2) |Z#K$ 2 J&GE T
b, BYGHE O 8 HTITEIE 2\ LESEIRTH %23
2 HDIEGeE TIZHEIE LD 2 Wi EEDOY I, 5
IZEL. BHICERENLZW LR, "BlEe, &
P DM, SRR, BRI, M % &)
ZAHLTULYEICHELLR TV EIERCAS
NTWBH Y, BEFRLEIHED 2 VAT i
T2 LeHY, LOL)BERICID, WEds
TGN DOPAY RS L

A SPOBIRNGER DL LEZOND. FEEE,
SARS-CoV-2 \ZHH§ 2 S I SIS o35 ), i
OB TORSFHH DRV L DG STV,

FER & U TR AR b 2008, @R 7 5 -
FIEB D@ B4 PAA VA b =L %ffo /8
WG PEAL,  MUE R M4 N BERE (DIC) F8E,
LA~ OREIR B IER E 75 0 JRHC, M
R DIC IR RED AW AL D B A 5 WD % 5.

2020 4F 9 HR DK T, A TORTHEEIZ 100
ANZHRZ TV, 2021 48 1 JJIZIZFETHEEUZ 300
HNET DWREEYNH 2 —HT, YA7, 7=A4
AY—=NVE, V=% VT4 A Y AR EDTHiR
DIET, FECHEREZ K E SHHITE 2 REME D $5
fishTwna .

TR AL

GRRFMIETRE % BRI EET (RN E)
T 920-8641 &AL FHT 13-1

Tel: 076-265-2275, Fax: 076-234-4252

E-mail: hasakura@staff.kanazawa-u.ac.jp

COVID-19 DA RE L E L TRHL D
WEPRONTWEDIE, M D-¥4~—D LA T
Hb. DFAY—DLHAL, FHEOHEZGH L
WX H V22 £ DOWLTIR, D-F¥A~Y—D
FREEAEEEEET L MBI TVDE, L
RPN KB D MARTER 2SR & 1T b 3 S vk
B (BRI E > TIdRER) TlE, D-FA~x—0D Lk
FFREIC L & F RS D 5. BRI, K
MSE VA PE L 223 HI% DIC™ T, B3 5 &
3 HREREBITE D-F 4 ~— FLAIZHEWEETDH
5. D-#4 <=0 LREIIEREE L MBS 2 & Hk
MCHEZ 5L, WBHEL HiRH WD 5.

COVID-19 D M VENRRE % 392 1T, #EH I
D-¥A =3B~ —I—ThH»9H. L2»L, Z
NFE TO COVID-19 12 BV % BeE#in % i U7z s
TiX, UTOMENDS 5.

1) ABEEOD-F¥ A <—DLXVTTFHEHNTE
HETHHMENIZLEAETHD (RMNRZEAL
Zam L7223 %),

2) BEFEREHRAED D HD-F A4 ~—, PTOHIEIXS
WAs, 74 7V 4, APTT, FDP OllEhLt
A 72,

3) HEME - AL E A LRGN~ —H—TH B b
uy¥r-7rFbaresEHEek (TAT), 79
AI V-0, TTAI VA YUy —HiHHE (PIC)
AR L2 A o e v, w7 4 7Y
> (SF) TiMili L 725 I HEETH L. 7T F b
O 28 G L2RRER, o7 5 b
O 2 EEORIEMEAME T LT TH M

H A AR 1 127 25
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I &%
I =&

100

day

B 1 COVID-19 \2331F % BEFEBUAMIE ORERFIAS) (CCk6) & D 7EH)

WRZBEED 72D IZIMEMNE K G LT v F ~ o
YIS WIEETIE, EANTO R Y
AT L T TD TAT 2B F ) LA Lawa
MDD L. TD LX) BAEIT, SFIC X %I
PEROWREED D B, SHOBEIHETH 5.

3. REMRBREDTAF IV I LEE

X 11%, COVID-19 BHIZHB T, HEfFp LT
BN LT, RERSREZEBIFLTVwS Y. £
COEFMBET =D —THRF L TVWEDATER L,
FEREIIZBER L TV B BT, Hied Tl D & % i
TdHh 5. COVID-19 DEEFEMBHELwm L2 T L A
EFTRTOMETZIOmMIAGIHINTWE., 2D
X TIE3IDDORALA V 3D 5.

1) SETHITO DIC DEH

DIC D &HERIL, AHFHITI0.6%THAHDITHL
T, BT 71.4% s ShTws . FEsl

25T % DIC DERPE LR S NG, BET

TWZEFBITODIC HHHEIZE A LR,

H3 B 6T

LB BT 5 Dayl0, 14128V 5 5P 70 e [l
BREAEH &5, FDP > 100 pg/mL, D- 4 ¥ —
20 pg/mL F2EE, 7 4 7V /47~ 100 mg/dL FEEEIC 72 o
TW5b. FDPSFHEW T2 DI L TD-# 4 ~—D
ST E 2 72012, FDP & D-% 4 ~— ORI Te#fEH
KRR SENTWS (FDP/D-# 4 ~ =i 5 IS
oTWwd). PTIZERLTWADS, APTT DIEE
BEHITYHNRW, TyF IR ECOKTLH
ViFZew (80% B EAMER) (M 1)9.

FEEHNC BT A TN OF I, BiE 1R K5
BRAIIHIII DIC LIFKRE KRR -TBY, LA
FR TR DIC \IC 3 LT T 2 1Y, R
%I DIC Tl&, FDP X° D-%' 4 ~— O LA 3 L iy
THY, RIELCD=DT 47 27 O T H A
LNBET EIRITEAER VA, COVID-19 5L LHIT
BRELSMPRZ>TWAS, 2% ), COVID-19
DORTHITIE, BEITCER DIC OWEEZEET 5 2
LB TES.

2) ABREED D-44 7 —TOFH%FH
ABERE D D- 4 <~ —DfIiZ X 5T, COVID-19 D
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THREMERNTE S L) MEFFMWITDEBAAET
AW oM E ORI AR LTS
59 72721, X0 IEMEREFMiO 0, R
7 MU BEEARAE O BRI R EZZHND.

3) BRERBREDSEAFIv I LEEE

BiRd 5 Z L 12, FETHITIE Day7 & 10 TIERE
R —H—OEHIIERBESATHSE (K1Y,
2F ), FEHTIE, Day7 iZBIFAH 7470 7>
1 400 mg/dL F2JE L WM TH A A5, 3 HED
Dayl0 (2%, 100 mg/dL FEEICEFCTEKETL, —F
FDP X D-¥ 4 ¥ —328 LA L Tz Z & hviA I
L. OF 0, SFICEEMTIREBRE~Y — 7 — 2k
FERUIZEBR L T awnd, JREOZ bz k32 &
2% 5. ABEEO D-F A4 < =P REBTH 72005
Lo T, HARANIX COVID-19 DEEREFH I3
CEEALRVER RS RERIGEHRTH L. £t
THREEAMLNICEAML, TNCHbETHEN
B EINT 2L D D, BUETUHER DIC OFED
BRI, RIBCTEEALETH 5.

ZDXHIZ, COVID-19 TIHAFIZEIEFIZB W T
SN TV Ok R R RE S B S B b 5 B T REME DS D
D, 1~3 HEDBHIPLETH 5.

COVID-19 T, MUARAE (4L B IR I AR 28 K i )
DFFERPE N EAEH SN TB Y I ICHEZD
IR L BT 2 2 %Y Lal, BT S
£ BEER GHIMB) <TiE, Mok S0
) OMIMAEEShTws . o), WELEL
TIEHEFIHITY DIC A & A TCHER DIC I HL L C
WALTTREMED D 5. 2 DOIEFEREHT O 720121, TAT
% PIC 2 & O 72 M AR DA R TH B 05,
NETIRITEALHEE RO

4. COVID-19 THELZEHFAHRE

COVID-19 (2 B1F % He[E g 2 1k L < 483
5720021, BURLEREZIT) 2 EDPFET
H5. —mmfwﬁif% D-¥ 4 <—% PT DM
FrHoTH, 747 /7Y, FDP, APTT & &
TOREEHE ) ZIN TV,

COVID-19 TiZ APTT DIEENEHEICH 5
BRIIV—T AT FaAT 7T bR TWw

% 1519 COVID-19 \251F 5 APTT e id, ~/%Y
YEZIY U ITUNOBERD DL LR A S THE
VAN

F72, DICOWRENZ X > T, D-F¥A~v—X D

FDP O ARFERIFCTH S ¢4 FighFTco

% DL T, D-¥ A4 ~—OF M RF ST

X720, FRICHEEMTIED-FA~—X )L FDP D)

AL TSI A E) LimiE & 5 5. Bl 212,

Liao' S OMETHVL DL DT —H —DHT,

FDP DA 7 T 7 OETN DK NI 7 > T b (FDP

D LA > TnD) ZEIZHIFEH L.
FDP, D-¥ A ~— DML %5 ili+452 L b T

X 572012, WHEZRY FDP, D- 4 X —ODljH D

MEZITW2W. 747 27 0%, BRERICERR

352 LT, DICORROELF =y 7 L) 5.
COVID-19 O FEJERITld ECMO A3LEZ 7% 5. Day

60 ¥ TIEWF T & 72 ECMO i JiJE # % Beat L 72

Schmidt & DL S 1, FETEFE31%, S HITKH

1 42%, HMPERAEZE 5% CTHh - 7=, MiLoFE

FHEDPRTNEL IV LRV 2 HFcE s L%

Z BbNA. ECMO 24K BIMAEIRIZ, ECMO D]

BEMRSELBMHT A1) VICk 2 ESR

REEZRINPT V. LAL, Schmidt 5 DI

AR SN TV 2 Pl R O ML # ) TH h 2,

Wi FER & 1ZE 212w, Lzd%> T, ECMO fili

HATommoMEmeE LT, UTFoRrE2E 2 TEh

ZIFNUT R 6w,

1) MAEITCHER DIC DA PF - Rk,

2) MEWRZ S : COVID-19 TIXAFICHEAERNIZ &1l %
PR 22 REETH Y, MAFHEISVEA TR & &
Abhab.

3) %Rk von Willebrand JE B EE : ECMO 7 & O R4}
PEBRIFICIE, BT DI IIC X 5T, von Willebrand
[K-F- @ large multimer 2377 215 2 L DBHIL N
TWw5 2% ZO¥4, von Willebrand R 7-Hi 5

(2 HEEE LT von Willebrand R 1161 23K F 3
5. FEEZHO729121%, von Willebrand K-~
VT —HEERT LB TH 5.
COVID-19 T, IMAEHED A 7% 53 HII O A BHE

DALNRLTL, ZNoHoKDDICE, E11

RLTMAEEBRED R LT SEPLETH L.

H AR A L 1L 5 2
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#1 COVID-19 TT ) R X BEEMIARA

Y= — [T NPy =€
1IN 2 OFINTET (COVID-19 2D b o, DIC, LY Y IREPUAERERE, 1TP, I EkE A B,
HIT, FWIC X 25 5], Rk MR AE % &)
PT CEFIVKRZEDAZ Y —= ¥ KA (PIVKA-IL THEE 2T
- A& O R
APTT B i OVAD MO E = ) IV
V=T ATUFAT TS5 MDA ) —= v THAE
cBREMAIRD A 2 1) — = v T
TATVIT - DIC (FRICHIATLHETY DIC) O, 2~3 H COBRMM ToORaM FNICERT 5.
- BRI R
- A& o R
FDP/D-%' 4 % — - DIC ($FICHETCER]I DIC) Ol 2~3 H TORMIM o EAICERT 5. HEI kR DIC

TlX, FDPIZFW T H0D-F A4 v —IBENSHEED LAHICE £ F 572912, FDP & D-dimer

DOICTEBEHR A A HND.

C 7 ORE & 3 7 1 URRE O 2

- il 2 S

TrvFrrIEY - RSO

s DICEHBITIERT LTwWiUE, 75 bo v viskmii s » 8.

TAT - BEENG PEAL O RH

PIC - B PEAL O B

a, PI * PIC FHBIT o, PIAFW L TAUE, KM ZE K L3,

VWF IR &iEME « 5 K1 von Willebrand SEFERED A 7 1) — = & 7 A, # K1 von Willebrand 95 T, VWF HUii (2

LT, VWF{EEMMET T 5.

PT, 7u hu >V VB 5 APTT, iSMALERS b0 o R7T 5 AF VR S EDP, 74 7)) /7 4 7)) 7 V53R EW ;
TAT, O VY V.7V F baYEVBERPIC, 7I9AI V-0, 7TAI VA YUY —BEHH 0, PL o, 7T AI V4
Y ¥ ¥ — VWF, von Willebrand [H¥- ; DIC, I&FEMEIMAE NEER 5 1TP, SoiEM /MR SRR § HIT, ~/%) VR
PRI AE 5 PIVKA-IL  protein induced by vitamin K absence or antagonist.

5. v/ OMm&E

COVID-19 T, 5\ IR IR 2 35 57 (B R A
IE D FHIRIMASIE D 5 S CTw b, BARICIE, B
DRt & U-ClE e, (OtisE, DB B IR e
JEZ &, FPIRIMASAE & U ISR IMASAE  (deep
vein thrombosis: DVT), i M4 2E44E (pulmonary
thromboembolism: PTE) 7 EHSiE SNTwb. —
fer9lZ, DVT & PTEIEFIRICHET A2 L0 H D,
Hh THEIRIMAEZERE (venous thromboembolism:

H3 B 6T

VTE) EMFRENTEL. ZOHRT, COVID-19 (2
BOUTHRDZ VDI VTERICPTE TH 5 Y.

¥ 72, COVID-19 ® VTE ¥k LT, DVT ®liiL
eATREE L CHRIETAPTELH D00, Fhllh
IZZ WD, DVT 25 K TH PTE X FIET A Z &A%
HHETHDH. IEREICIZ, MiEKR (DVTHDY)
(pulmonary embolism: PE) & 0 &, fifilfife (DVT ##
L) (pulmonary thrombosis: PT) @ J543%\ %,

ICU IZ AZ 27 - 72 HE COVID-19 FEB] 184 %4 D
Mead Tl MAE 75 FIOFIES R ST 5. IR
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JEOWNFIE, PTE 65 %, DVT 3, HxflzE s pl, 4
SO BIRERIE 2B TH -7z, RI1EH, HREFIT
DOIAEIEIX PTE 2SEBIZZ W (DVT IEdHF D %<
B, B, PUBRFBLEO TG, MAERE
DY IEAS > TV dr o 7229,

ICU ABefl (FARERF) & —BemMiA B (BAER))
W L THGT L2352 575, ICU ARl Tl
F 6 &N VIE SR S, —BwMA BRI T3 18
IZVTE 2SR 5 T3 7. ICU & CIE AR 3
F TIX VTE O RRIER G W, — B cid 18
B ECREELTVwED, EHL0ICBVWTHE
DHBROFHIFEZR SN Twiwv, 2% ), ARkH
WO R TOVTE N RANFICEHE L EZEZONL. &
B, ToOHETH PHMICHUEREREIfTbIL TV
TH VIE Z3HE L Tz,

Sk, HARD O OIMUHEFIE SR 2§ % #2365
e ns, EOKEE THRAENEE S N2»ICHE
LTCIELWHEREER L2 TEE bR, iz,
N T 28R ECMO & B Hp o 3% T Al 28 589
R LR T L HERD L EEZWH R SN2 WITEE
WD 5. 5 \IE, WEFER CT R Tkt 2 —
A ThbhTwiwe, VIE DFEESKIZTE %
V. COVID-19 DEHFEHNEEDO) 27 &, &2
T ORHIIMICIEIEZ W 2479 2B LTid, YL
VRVDH S,

6. I/ OMRBTE

VTE 7% £ O~ 7 T llif i 1335 CT % EOW{RT
SWiT 52 ENMRETH HHY, WRTIIBHITE R
WIS L NV TOLHEMED X 7 T IliIE D AFTEDS
TR X BB CTH L% 5> T 5.

Fox b OFIMBITOMESTIE, WIRATHR L LTI,
i OFKAEIMAE DA, HLOEBOIRPH LN T WD
2%, [IRRICEE R & LT, TSR <2 il /s
RICHIMBDZFH LTS, Zhsolikid7 4
7)Y EMUMEDO M350 SNz TH 5.
MENEFEEZ LS TWBEZDIZ, MilcBw g
PEfUIN LA B E (thrombotic microangiopathy: TMA)
DIFEAMK SN TV B REMED H S5, TORIE
SHOMEHRETH 5.

Lax b O#FIMIZ L AHEFTBWTD, 11l 10 41
T, FRIMPEREEREITbNTW72IZ b 5
3, BT, Wi - BRI RS S, 81T
BHEEZE X LT ®. LosER b A,
VIE D#ZWiE R sN T iz mbiER SN 5.

Carsana b O HFIRBI TOMES (N = 38) Tid, Hili
HUNBIIRNIC WD W B I 7 otk (MMLE 7 17
U Ve 5333881 (87%) THEShTWwa Y,
MRS RETH - 72 26 Bl 2B T, D-¥ 4 ~—ILIEH L
R 10500 I ER L TwWe, CoftETiEE SR
5D, MKEDAFTED M7 &3 i i & [FBHEE
33/38 91 (87%) AHNTWABETH D, M THER
DIC Z &L T2 ietEdd 5.

COVID-19 & £ ¥ 7 VT v HIZ#EH T 5 ARDS %
Felg U720k & 5 #i5 A5 5 2. COVID-19 & £ ¥
TNVI Y HFOWTFRIZBWTYH, O°F Ak
(diffuse alveolar damage: DAD) DT A SN S b,
COVID-19 TI& & B D M N B B s (N Bz YIS
T AV ADLAE, MRBBEOIE), Mo RS % o
I AP 7 ke 25 W S0, RIS B L~V
THIKT 2 LMK ORI, £ 7 rz
PFTO IR E, COVID-19 DIIZBI 55
B2 AR TR S 2 2 \ B S 7z, AR EICBI L
Tl&, COVID-19134 ¥ 7 VTV HF D275 TH -7z
A%, BFAEMBIIEFEEL AL TBLT, MK
CHIEZ 2T TwW b EBbRs.

7. Pulmonary intravascular coagulopathy

HFATHA VA P—DERBIENDHMARIE - K
IEROS 2 RIS, EHMEICmEENICZs b o0,
i 817 % MARIEAEBIAIZZ Vw7201, DIC Tid
72 { pulmonary intravascular coagulopathy (PIC) & If:
BIREEVIERLH2 Y. vwbw®w2 PICT
& BiZBnT =7 uliiE] oHRLT, 256
e 7 Z EICHiDIRHERICZ I 5 [ 7 viliike
R BT A, DD, WG CT Taoh 5
Wi 3 7 aifivkediE b AE LA S, PustEgk
AT O ED B L. RN I 7 O 2 R LAY
WZREB 5 2 L IdWEEE b 525, FFIZD-7 A
X —EEBITIE, B{RZE TR S NG d o G

H A AR 1 i 27 225
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ThH, MEAE (I 7 0IiRE) OFEZHEETRE
TH» 9.

FrElaaF 4 VA (SARS-CoV-2) DEAETIZ
OWT, HIRTORIYH L. B, L, M
M 7e SV D FAET 575, WL FHI% T D SARS-
CoV-2 B =AY EBIYIZZ . SARS-CoV-2 D15 4l
Lt 7% — T& % angiotensin-converting enzyme 2
(ACE2) #%, KIBIICBWTEORERBL TV
MEBELTW5. /NETIE COVID-19 DFEHESE
BN EDMOENT WA, /WNETIZ ACE2®
FKHEBD RV EEZ LN TV Y,

8. D-414v—DigiF

INETIE, D-¥A~—0 A IFER - BATHS
OEMALZ KL TWA EEZOLNTE . Zhi
X LT, COVID-19 28T % D-¥ 4 v —DiEJilz>
WTi L7523 5. 2F ), D-¥A4~—D LA
1, BiREEORRE UCTilern, BigE 2 IR
ENT2T7 4 7)) Y OGREDE KL TS (D-F
A = =R S RIMAFICBE T 2) Enw)FE L
FiTH B M, D-F 4 < — ORI R T O
TATN) U THHEThHE, D-FAv=HiEED
BERLTHREEHETLZEVIDIF, IVHEMELR
T,

REMARPLKEIEK, KEMEICBNTLIFLIE
D-#A <=2 EA T 525, oKL, MiEKRR W
JER D D-7 A < =AM ICRBE)T 5 2 & &5
HTH5.

D-% A < —25Wilg 7 S ICBE# 2 2 & OfiE
W EED S LS, BIRRWEZ HTh 5.

9. FDP & D-5 1 ~v— (HAIENER)

V—F v OEFERA L 21X, PT, APTT, 74
TV Iy, ZLTFDP £7213 D-F 4 ¥ =015 5
N5, KkThHhiE, FDP & D-7 4 ~—WiH DMz
19 2 & T, MEIUER DIC OB W& &I %
BT 5. FEE, HARIMARIL M2 DIC W 2
2017 4ERR (https://www.jsth.org/guideline/dic 72 W 3k #E
2017 4EFER/) T3, FDP & D-¥ A <~ — Tl E D

H3B 6T

W ERPBRSNTWE, 72720, sk
FoHIBRHH Y, SHROEBEEEORNEZMEFL
VAN

V—F ¥ OEFERADOH T, COVID-19 O EIEREE
RFPHREMELTVWEDIE, D-FA~v—ThbIHiF
Fik L7z, BEfl~—#%—& LCTPT, APTT, 364
THHD, INETOBERTETHLFFMATE R
W, FDP B X U D-¥ 4 ¥ — %2 & i i s A ] R T
Hb. 72721, FiZCOVID-19 DFFHIZL Y, FDP
ED-FAT—X DB EBITHNYRTVI—h—I2
oTWws %W BZ5<, COVID-19 DB %
RHNZ BT, BUATCHESR DIC OIRREIZ 2 o TW»
572012, D-¥4 %=X 1) b FDP MMEUKICLE T 5
O TR VR EEZTWDEY, SHOMGET
5.

10. M/ MREE Y 2 INEREDET

COVID-19 O 1% & Ifil/IMREL & @ B % & U7z #
ERNLOhH 5T zohT, B 1,476 6
THE L728E2H 5. 238 A (16.1%) HFEL
BT 5. MM DEAED, 0~5, 5~10, 10~
15, 15~ (Jj/uL) ISR LT, ZELEEIE, 92.1, 61.2,
17.5, 47 (%) EMESINTWAS. B/ MU
10 /ML 285 &, FRICTPHDELL o TWw
L. 3502, IM/MRELS /L 2815 L, EHE
BRIGHEIITON L WEMENEEZ b A, /MK
BT OEKIE, DICZHIFTWwhb.

72721, COVID-19 TIXZE DA 2 ST
BY, EFEOMABGEAERT (FREH) o%s
bdH DA . ZOBIL, KUK (immature
platelet fraction: IPF) #F = v 7352 & T, fljHIZ
AT D ENRETH S, IPFOEADBR LN
i, BRI A2 S T& 5. HUE, IPF OWE AT
BE R HERE 2B 2 T W B DT, REMAIZIEH L722w.
MPV (mean platelet volume) =X PDW ( platelet
distribution width) T3, M/MREALT O JE K 235 i
A& SR RE Tl d B . FERS IPF I
MPV % PDW & IEMEY$%. £72, MPV, PDW X
ETOEREFEREE, TXTOWEHTT— 5 BHEAET S
MIZHMATH A, LirL, MMRESZERL TV 5
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&, MPV R PDW IZHINTE L 25D T
H5b.

MM DT X, COVID-19 ZDHDTHHES
NHEITHEH, ZLOFERIPHEEI LTS
(F1). Wik X512, DICAHOHERH 2 0.
PV VIREYUE AV I F ) ¥ UBik, Vv—T R
TYFATZT YN FERICIMBIT S B,
IMASAE AL & MAUZPY) ~ PR PURE R & B X
Nb. 12720, —MIC7 4V AEGSRE T Y VIR
PURDS—REIIZ S R B 6038 A 2 & IZ DT &
DHBENTWSE (ZoEIE, MRAE L EER).
COVID-19 TOHL) ¥ JREDURDMARSE & & DOFEEE
ML TV a2 L TIE, 4BORMEEETDH
%4 BRI IMEOR A TR B O S B RS R
2% B Af N HAL VA ML RERIC, MERAR
FEBREDO S WE ShTws % CcoVID-19 Ji
Blcix, MHICEHREZITVIC WS EEES
N5 728, MERE RGO RBWIBINL ] fgt
M5, COVID-19 TEA) Ul EN L 2 &
D% L, A~ VRRVE/MIEAME (HIT) O
b %\ Y HIT HUkoMlsE 2 MM IciF> 2 &
T, ZWERZ VX I IZ L7, B IMGR
FEOHEDH LY. ZOMETIE, COVID-19 DA
HEIZ L D SARS-Cov-2 PR Dk & 612, At/
MR AREDBIR b P L TWwb. SARS-Cov-2 PLfk
& VR ORAME & OB/ L ST W 5.

COVID-19 OFFICESERITIE, V) ¥ 78ER2ME T 5§
52 EDHBENTWAS. CD4MINE, CDS8 FihAiig &
BT 552, U v/ kB L CD4 Bkl & o
IR AR S5 V535 7= cD4 B
HIl2 X 5 IFNy OEAE BT T2 7. 2hbnZdt
DB OFSERE L B L TV B 720, ShOEHRE
DRFICBVT L BHEICBIRELEZOND. If
HER/Y) ¥ XEREEAY COVID-19 D FEAEJE R T 14 & B
LTV eV #HiEbdH s 5%,

1. AERXDPLERINEZ L

HAMAAILIMES SIS, Mo THIKD 5
COVID-19 @ 6 JEFIHENH S (K2)Y. 22 FT
SRR SRR B 2 I L 7260, ERDH S

RO I ARG i Tl RIC S 2 OFLDAT
»5b. HHOMPEHRAEDL»THNIZZ L, TAT R PIC
% o LR ERARA D T b N2 2 LT, BERERIATR
AL PIIEINTW A,

1) TAT & PIC DAIETHH B &

INFE TOMEZEDORETIED-7 A ~—DMEIFfT
HbITWTDH, TAT X PIC DllE T THAAAZH
BRI EAE o7z D-F A4 <=1, BREEEL
OFER L L CTIR2ER ST, MEEEILoRE
&L CTEDMED RSN D HD T HIT 5.
L2L, D-F4~v—0OARTIE, &HCHREGEE LD
BEZFHETAZ LT TERw, sidoXHig, K
IMIE VA PF L 7= 8A B DIC T, &ERENGTELA
HETH-TH, MEROFHIHE ) oz n:
DIZ, DA —DEAIFEEICEEE S, D-F A
X =D LADPRERZPS L E 5T, BEEETELDE
B bIFTH %L, REPEIEZRDIFTTD v

DM, TATRPICIE, F SITHEME, #MIBOAKRRE
BHRDLBI—HN—LWVHTENTEDL., AAHLD6
JEBIOHT, 2 FERIT Day7 BLFEIZ PIC 25358 L CTw»
4. PICOLX)VIE, 30~40 pgmL ICFTELTH
D, BETCHER DIC O & D F R 5 Ak #E
BRI IMS% (acute promyelocytic leukemia: APL) % %
BT 5 5D SREEELRETH L Y. 2LTES
WHEHTRE M, 2o 2EF TR E s hz
MTH5.
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NTWwWh. FDPIX, 74 7 YofREwmE 714 7Y
D7 YR ORI TH B, FH L WAL
WCEoT, 747V YORGHLTTIATIVI)ryo
SR E CTHEAT L7272 28 L 72 FDP & 7 1
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FDP, 74 7Y ¥/74 7)) VAMREY  TAT, hay ey -7 ryFharErBaHK PIC, 79AI Ve, 7T A3

A ey —HEK

BICAELRHMRRZ L5252 LICHII LTV A,
bLb, TATRPICME L Thho/ze LTH,
FDP & D-# A4 ~— DWWl & > T, FDP OFH &
EBICMHEDOKRE ZIRMBIR A SN2 6, BETL
HER DIC Z 58\, TAT X PIC OBIHIEICELZ &
NTELHTHA ). BHEILER DIC T, D-¥ A
~—LL RIC FDP 3 AEB§ 5. ThIlk > TH
U%FDP & D-# 4 ¥ —OF BRI LTHREL L
T % S VEINFNEHTH 5.

3) EHAIETA LD E

PIC DFH L7225 T 5 %%, Day6 £ Tld PIC
WBIEEALEEA LTV RS20 2 0boT, B
H® Day?7 (b3 2»—HoOFM) 1I2id—5 28k L
Mo TWALHEMEHENS. FDPRD-¥ 4 v —IZD
WTHFHMTH S, b LbHEHOIMBEMHRAEIT %D
NTWLhoizh, COEEPDOTAFI v 7kl
EHAHREOZILIIEEICRE SN TV THA ).
FRICHEREGI T, WEBREZ ST L2 el
WA 52 DO TEETH S LHET 5.

H3 B 6T

BEFRARRE O bIL, ke RE & H s g
ERELESED. 2F ), FRCEERTIEDLT
1 HOR#ET, #EEHZE DIC 2 & #E AR
DICIZZHT HZ L 0h 5. HREIEDLIE, HE
BELEDLLDIC, TOH 4% DIFEDIE LR IX
HETH 5.

FROIIICHARLT TR, ST ENAY
t—TVENTVE. ZONFEFHRDO Ny TV v —
FUDOL NI Z TV 2205, FEFIEDNE 2 5
LT, SHIENHEE LTHFICRESNS
ZEERWFRL 72w,

12. BREFARED S K- AEEEE

COVID-19 12 L Tld—HDHE#E 1T ) O Tld %
{, HIEEE, WX o THBRIEAZEZ HRET
hbrorrEz2Z6NE (K3). 72, SARS-CoV-2 D
1B FEMEANORAZIET 2RI D AT v T OiEH#E
WD SIHE Y, REBEEOTA AL VA =4



612

COVID-19

A

LRk EITH

W4 NVREE

BE

iR

XI3 COVID-19 OJRlll L iEHDE 2T (EHRVERK)

DAY PO—=NVIZELETHADAT v 7I2BIT 5
BT, BRI E DT> T b 0,
1) COVID-19 D7 1 IV A%

Por A W AR OBLT D BRI O BRI H AT -
TV, WHEEPWOPAILNTW S, Bl
MTIREENREBEEL, SICHEHIN TV E#E
BdHbH. Pur A4 IV AHEEE, FRICERIYENHIZB W
TROEREIKEVEEZOLNDE (H3).

2) B4 bAHA X =LK

% DY A b I A VIEREDIBE SN TV 5705,
R LEDL VDI, PUIL-6 ZHEARYUKTH D b
YR TTH D M & DL & T,
SHOBERPIFEEINTWSD. COVID-19 DIFREH
HEATLTLE S BAS, A4 AL VA M=%
B OBHRPRKEVEEZZLND.

3) MiFEXTH
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IR ENEDIE, ~X) Y ThAH. T, K
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DIC IZxF L CIdBERICR LT L D &= (R 10 f%
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BN Y EDRERENTHY, FT77ERY Y
N DA THD. F77EFAY v M, DIC B
TH DN, PREIERARNTH 5720127, His
JLHER DIC 12 L CHIEO B THh s Y. %
B, Feeid, KEDIRIE R VRS (& 5F L 72 8is T
HER DIC IR LT, FEBITEE L 2 WEFTT S
F77EAY Yy MHBDICIZH L TEMNT AR 2%
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WHATLEM DIC ICER T 22 L 0h Y, T 7 7F
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DNl L R B~ D &G, fE EMIICHEAET 5
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77 A3 V1L, SARS-CoV-2 DS ¥ ¥ 37 %Y
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WEINTWwE?. FI77ERY Y MIHT T A3
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PN TSI e sND. 2B, W7
A IV (PUHEE) TERI SR ZR3EFE LT, FT A
FHLABPMONTWE. FITAFH AL, T
FAI VW) BT S 1E SARS-CoV-2 (2R LCTHP
IRV S A0 Retkid d 2 4% (FEBICHEI CIL
RRBATBNT VA L) ThHHH) ™, Sz
BIEZ BT HBEVDH Y, BHIATIRETIER
WEEZLNLY. ZOM, ;7 7EAY Y MEH
Fa Y Y YRS TWA ETOWN TS A3 ME
MO0, REVHHTETDH 5.

COVID-19 IZX LT, 77 7FAY v MBHRE
V) EIRARD S OHEDR STV B A5 4 51
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5 REYE, MPEEWNICIER S NI T 4 7 v & ER
THWREMEASIE SN S, 72720, WABRETT
TV %A U C BB B N CIRRGIE R IZIA AT S
A, WA THYG STz tPA X E DR A AT
Bl BRI REMEL S V. 5HROERE D
fFL72w.

]

COVID-19 OJRREII A 22 lih . Bl )RR




614

DICHE & 448 A E R oo | Fog | par| fEEM

(TAT)  (PIC) RE
RN B e E® | &8 | covip-19
FEAK L5 GV~ )

Sk T & fZ 9
COVID-19

e Hifn i

4o 37 Ei—ﬂ o Y e, (HEATHR)

RIBTTE fE® | £EF | BB [ EE| AA APL

X4 DIC DHERIGHE (COVID-19 ZEDTW5S) (FEHTER)
TAT: Pa Y ¥ -7 rF hury AR PIC: 7I9AI V-0, 77 AI 4 ¥y —#4EHK DD:D-¥4~<—,
Fbg: 747V 7Y, PAL: TI9RAI )XY T FR=F—( e ¥¥—, AA: KBIREE, APL : Z2VERTHE BEERYE 1 1005%

FEDO)LD-FA X —IIENTY =T —ThHENIN
DA TOFHMIIIRAD H 5. Bl RHEHELO
KRGS 5~ —% —Td b TAT, PIC&‘E@v_
H—bMATRERABHRE SN, /2, 4FIC
JEBITIX, 1~3 HOMWIH CHREIKE <Z§%ETZ>
CLEaREHmLTBELY (X4).

COVID-19 DL, W —IZ4TH O T it,e<
FHRELZ IS U723k f??%%b?)i‘t “H L ] R T
BAl Ll Y 20 n s 2 B9 % 2 & T, éf*ﬁ
[ EZO %I T & 72w,

TR BI2H720, RSN FHEMEDO YT
BIEL TWwWiz72wiz, /NI ZEEL (SIREH 2 Y
= v 7 JARRR S R SRR 2 R A BRR B (47
b)) ICER#EC - L E T

FZHORBMHK (COol) DR -
AR L TR TR EMES L OF)
WM 2 L

SR
1) Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, Zhang L, Fan
G, Xu J, Gu X, Cheng Z, Yu T, Xia J, Wei Y, Wu W, Xie X,
Yin W, Li H, Liu M, Xiao Y, Gao H, Guo L, Xie J, Wang G,

2)

3)

4

5)

6)

Jiang R, Gao Z, Jin Q, Wang J, Cao B: Clinical features of
patients infected with 2019 novel coronavirus in Wuhan,
China. Lancet 395: 497-506, 2020.

Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, Xiang J, Wang Y,
Song B, Gu X, Guan L, Wei Y, Li H, Wu X, Xu J, Tu S,
Zhang Y, Chen H, Cao B: Clinical course and risk factors for
mortality of adult inpatients with COVID-19 in Wuhan,
China: A retrospective cohort study. Lancet 395: 1054-1062,
2020.

Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, Liu L,
Shan H, Lei CL, Hui DSC, Du B, Li LJ, Zeng G, Yuen KY,
Chen RC, Tang CL, Wang T, Chen PY, Xiang J, Li SY, Wang
JL, Liang ZJ, Peng YX, Wei L, Liu Y, Hu YH, Peng P, Wang
IM, Liu JY, Chen Z, Li G, Zheng ZJ, Qiu SQ, Luo J, Ye CJ,
Zhu SY, Zhong NS; China Medical Treatment Expert Group
for Covid-19: Clinical characteristics of coronavirus disease
2019 in China. N Engl J Med 382: 1708-1720, 2020.
Takahashi T, Ellingson MK, Wong P, Israclow B, Lucas C,
Klein J, Silva J, Mao T, Oh JE, Tokuyama M, Lu P,
Venkataraman A, Park A, Liu F, Meir A, Sun J, Wang EY,
Casanovas-Massana A, Wyllie AL, Vogels CBF, Earnest R,
Lapidus S, Ott IM, Moore AJ; Yale IMPACT Research Team,
Shaw A, Fournier JB, Odio CD, Farhadian S, Dela Cruz C,
Grubaugh ND, Schulz WL, Ring AM, Ko AI, Omer SB,
Iwasaki A: Sex differences in immune responses that underlie
COVID-19 disease outcomes. Nature 2020, Aug 26. doi:
10.1038/s41586-020-2700-3.

Zhao J, Yang Y, Huang H, Li D, Gu D, Lu X, Zhang Z, Liu L,
Liu T, Liu Y, He Y, Sun B, Wei M, Yang G, Wang X, Zhang
L, Zhou X, Xing M, Wang PG: Relationship between the
ABO blood group and the COVID-19 susceptibility. Clin
Infect Dis, 2020 Aug 4, doi: 10.1093/cid/ciaal150.

Tang N, Li D, Wang X, Sun Z: Abnormal coagulation
parameters are associated with poor prognosis in patients with
novel coronavirus pneumonia. J Thromb Haemost 18: 844—
847, 2020.

H AR A L 1L 5 2



615

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

Mehta P, McAuley DF, Brown M, Sanchez E, Tattersall RS,
Manson JJ; HLH Across Speciality Collaboration, UK:
COVID-19: Consider cytokine storm syndromes and
immunosuppression. Lancet 395: 1033-1034, 2020.

Jose RJ, Manuel A: COVID-19 cytokine storm: The interplay
between inflammation and coagulation. Lancet Respir Med 8:
e46—e47, 2020.

Wright DJM: Prevention of the cytokine storm in COVID-19.
Lancet Infect Dis, 2020 May 7: S1473-3099(20)30376-5. doi:
10.1016/S1473-3099(20)30376-5.

Iba T, Levy JH, Levi M, Connors JM, Thachil I:
Coagulopathy of coronavirus disease 2019. Crit Care Med 48:
1358-1364, 2020.

Rodriguez Mega E: COVID has killed more than one million
people. How many more will die? Nature 2020 Sep 30. doi:
10.1038/d41586-020-02762-y.

Cummings MJ, Baldwin MR, Abrams D, Jacobson SD, Meyer
BJ, Balough EM, Aaron JG, Claassen J, Rabbani LE, Hastie J,
Hochman BR, Salazar-Schicchi J, Yip NH, Brodie D, O’
Donnell MR: Epidemiology, clinical course, and outcomes of
critically ill adults with COVID-19 in New York City: A
prospective cohort study. Lancet 395: 1763—1770, 2020.

Wu C, Chen X, Cai Y, Xia J, Zhou X, Xu S, Huang H, Zhang
L, Zhou X, Du C, Zhang Y, Song J, Wang S, Chao Y, Yang Z,
Xu J, Zhou X, Chen D, Xiong W, Xu L, Zhou F, Jiang J, Bai
C, Zheng J, Song Y: Risk factors associated with acute
respiratory distress syndrome and death in patients with
coronavirus disease 2019 pneumonia in Wuhan, China. JAMA
Intern Med 180: 934-943, 2020.

Liao D, Zhou F, Luo L, Xu M, Wang H, Xia J, Gao Y, Cai L,
Wang Z, Yin P, Wang Y, Tang L, Deng J, Mei H, Hu Y:
Haematological characteristics and risk factors in the
classification and prognosis evaluation of COVID-19: A
retrospective cohort study. Lancet Haematol 7: e671-e678,
2020.

Asakura H: Classifying types of DIC: Clinical and animal
models. J Intensive Care 2: 20, 2014.

Helms J, Tacquard C, Severac F, Leonard-Lorant I, Ohana M,
Delabranche X, Merdji H, Clere-Jehl R, Schenck M, Fagot
Gandet F, Fafi-Kremer S, Castelain V, Schneider F,
Grunebaum L, Anglés-Cano E, Sattler L, Mertes PM, Meziani
F; CRICS TRIGGERSEP Group (Clinical Research in
Intensive Care and Sepsis Trial Group for Global Evaluation
and Research in Sepsis): High risk of thrombosis in patients
with severe SARS-CoV-2 infection: A multicenter prospective
cohort study. Intensive Care Med 46: 1089-1098, 2020.

Fox SE, Akmatbekov A, Harbert JL, Li G, Quincy Brown J,
Vander Heide RS: Pulmonary and cardiac pathology in
African American patients with COVID-19: An autopsy series
from New Orleans. Lancet Respir Med 8: 681-686, 2020.
Harzallah I, Debliquis A, Drénou B: Lupus anticoagulant is
frequent in patients with Covid-19. J Thromb Haemost 18:
2064-2065, 2020.

Bowles L, Platton S, Yartey N, Dave M, Lee K, Hart DP,
MacDonald V, Green L, Sivapalarathnam S, Pasi KJ,
MacCallum P: Lupus anticoagulant and abnormal coagulation
tests in patients with Covid-19. N Engl J Med 383: 288-290,
2020.

S Schmidt M, Hajage D, Lebreton G, Monsel A, Voiriot G,

H3 B 6T

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

Levy D, Baron E, Beurton A, Chommeloux J, Meng P,
Nemlaghi S, Bay P, Leprince P, Demoule A, Guidet B,
Constantin JM, Fartoukh M, Dres M, Combes A; Groupe de
Recherche Clinique en REanimation et Soins intensifs du
Patient en Insuffisance Respiratoire aiguE (GRC-RESPIRE)
ECMO-COVID
investigators: Extracorporeal membrane oxygenation for
severe acute respiratory distress syndrome associated with
COVID-19: A retrospective cohort study. Lancet Respir Med,
2020 Aug 13: S2213-2600(20)30328-3. doi: 10.1016/
S2213-2600(20)30328-3.

Varga Z, Flammer AlJ, Steiger P, Haberecker M, Andermatt R,
Zinkernagel AS, Mehra MR, Schuepbach RA, Ruschitzka F,
Moch H: Endothelial cell infection and endotheliitis in
COVID-19. Lancet 395: 14171418, 2020.

Horiuchi H, Doman T, Kokame K, Saiki Y, Matsumoto M:
Acquired von Willebrand syndrome associated with
cardiovascular diseases. J Atheroscler Thromb 26: 303314,
2019.

Thomas J, Kostousov V, Teruya J: Bleeding and thrombotic
complications in the use of extracorporeal membrane
oxygenation. Semin Thromb Hemost 44: 20-29, 2018.

Fraissé M, Logre E, Pajot O, Mentec H, Planteféve G, Contou
D: Thrombotic and hemorrhagic events in critically ill
COVID-19 patients: A French monocenter retrospective
study. Crit Care 24: 275, 2020.

Gabrielli M, Lamendola P, Esperide A, Valletta F, Franceschi
F: COVID-19 and thrombotic complications: Pulmonary
thrombosis rather than embolism? Thromb Res, 2020 Sep;
193: 98. doi: 10.1016/j.thromres.2020.06.014.

Klok FA, Kruip MJHA, van der Meer NJM, Arbous MS,
Gommers D, Kant KM, Kaptein FHJ, van Paassen J, Stals
MAM, Huisman MV, Endeman H: Confirmation of the high
cumulative incidence of thrombotic complications in critically
ill ICU patients with COVID-19: An updated analysis.
Thromb Res 191: 148-150, 2020.

Middeldorp S, Coppens M, van Haaps TF, Foppen M, Vlaar
AP, Miiller MCA, Bouman CCS, Beenen LFM, Kootte RS,
Heijmans J, Smits LP, Bonta PI, van Es N: Incidence of
venous thromboembolism in hospitalized patients with
COVID-19. J Thromb Haemost 18: 1995-2002, 2020.

Lax SF, Skok K, Zechner P, Kessler HH, Kaufmann N,
Koelblinger C, Vander K, Bargfrieder U, Trauner M:
Pulmonary arterial thrombosis in COVID-19 with fatal
outcome: Results from a prospective, single-center,
clinicopathologic case series. Ann Intern Med 173: 350-361,
2020.

Carsana L, Sonzogni A, Nasr A, Rossi RS, Pellegrinelli A,
Zerbi P, Rech R, Colombo R, Antinori S, Corbellino M, Galli
M, Catena E, Tosoni A, Gianatti A, Nebuloni M: Pulmonary
post-mortem findings in a series of COVID-19 cases from
northern Italy: A two-centre descriptive study. Lancet Infect
Dis 2020 Jun 8: S1473-3099(20)30434-5. doi: 10.1016/
S1473-3099(20)30434-5.

Ackermann M, Verleden SE, Kuehnel M, Haverich A, Welte
T, Laenger F, Vanstapel A, Werlein C, Stark H, Tzankov A, Li
WW, Li VW, Mentzer SJ, Jonigk D: Pulmonary vascular
endothelialitis, thrombosis, and angiogenesis in Covid-19. N
Engl J Med 383: 120-128, 2020.

Sorbonne  Université;  Paris-Sorbonne



616

31)

32)

33)

34)

35)

36)

37)

38)

39)

40)

41)

42)

43)

McGonagle D, Sharif K, O’Regan A, Bridgewood C: The role
of cytokines including interleukin-6 in COVID-19 induced
pneumonia and macrophage activation syndrome-like disease.
Autoimmun Rev 19: 102537, 2020.

Fogarty H, Townsend L, Ni Cheallaigh C, Bergin C, Martin-
Loeches I, Browne P, Bacon CL, Gaule R, Gillett A, Byrne M,
Ryan K, O’Connell N, O’Sullivan JM, Conlon N, O’Donnell
JS: COVID19 coagulopathy in caucasian patients. Br J
Haematol 189: 1044-1049, 2020.

McGonagle D, Sharif K, O’Regan A, Bridgewood C:
Increased cardiovascular mortality in African Americans with
COVID-19. Lancet Respir Med 8: 649-651, 2020.

Puelles VG, Liitgehetmann M, Lindenmeyer MT, Sperhake
JP, Wong MN, Allweiss L, Chilla S, Heinemann A, Wanner N,
Liu S, Braun F, Lu S, Pfefferle S, Schroder AS, Edler C,
Gross O, Glatzel M, Wichmann D, Wiech T, Kluge S,
Pueschel K, Aepfelbacher M, Huber TB: Multiorgan and renal
tropism of SARS-CoV-2. N Engl J Med 383: 590-592, 2020.
Bunyavanich S, Do A, Vicencio A: Nasal gene expression of
angiotensin-converting enzyme 2 in children and adults.
JAMA 323: 2427-2429, 2020.

Hunt BJ, Levi M: Re The Source of elevated plasma d-dimer
levels in COVID-19 infection. Br J Haematol 190: el33—
e134,2020.

Yang X, Yang Q, Wang Y, Wu Y, Xu J, Yu Y, Shang Y:
Thrombocytopenia and its association with mortality in
patients with COVID-19. J Thromb Haemost 18: 1469-1472,
2020.

Liu Y, Sun W, Guo Y, Chen L, Zhang L, Zhao S, Long D, Yu
L: Association between platelet parameters and mortality in

coronavirus disease 2019: Retrospective cohort study.
Platelets 31: 490496, 2020.
M Maquet J, Lafaurie M, Sommet A, Moulis G:

Thrombocytopenia is independently associated with poor
outcome in patients hospitalized for COVID-19. Br J
Haematol 190: e276—€279, 2020.

Lee E, Kim M, Jeon K, Lee J, Lee JS, Kim HS, Kang HJ, Lee
YK: Mean platelet volume, platelet distribution width, and
platelet count, in connection with immune thrombocytopenic
purpura and essential thrombocytopenia. Lab Med 50: 279—
285,2019.

Kaito K, Otsubo H, Usui N, Yoshida M, Tanno J, Kurihara E,
Matsumoto K, Hirata R, Domitsu K, Kobayashi M: Platelet
size deviation width, platelet large cell ratio, and mean platelet
volume have sufficient sensitivity and specificity in the
diagnosis of immune thrombocytopenia. Br J Haemato 128:
698702, 2005.

Zhang Y, Xiao M, Zhang S, Xia P, Cao W, Jiang W, Chen H,
Ding X, Zhao H, Zhang H, Wang C, Zhao J, Sun X, Tian R,
Wu W, Wu D, Ma J, Chen Y, Zhang D, Xie J, Yan X, Zhou X,
Liu Z, Wang J, Du B, Qin Y, Gao P, Qin X, Xu Y, Zhang W,
Li T, Zhang F, Zhao Y, Li Y, Zhang S: Coagulopathy and
antiphospholipid antibodies in patients with Covid-19. N Engl
J Med 382: €38, 2020.

Gutiérrez Lopez de Ocariz X, Castro Quismondo N, Vera
Guerrero E, Rodriguez Rodriguez M, Ayala Diaz R, Martinez
Lépez J: Thrombosis and antiphospholipid antibodies in
patients with SARS-COV-2 infection (COVID-19). Int J Lab
Hematol, 2020 Aug 26. doi: 10.1111/ij1h.13320.

44)

45)

46)

47)

48)

49)

50)

51)

52)

53)

54)

55)

56)

57)

58)

Reyes Gil M, Barouga M, Szymanski J, Gonzalez-Lugo JD,
Rahman S, Billett HH: Assessment of lupus anticoagulant
positivity in patients with coronavirus disease 2019
(COVID-19). JAMA Netw Open 3: €2017539, 2020.
Devreese KMJ, Linskens EA, Benoit D, Peperstracte H:
Antiphospholipid antibodies in patients with COVID-19: A
relevant observation? J Thromb Haemost, 2020 Jul 3:
10.1111/jth.14994. doi: 10.1111/jth.14994.

Zulfigar AA, Lorenzo-Villalba N, Hassler P, Andrés E:
Immune thrombocytopenic purpura in a patient with
Covid-19. N Engl J Med 382: e43, 2020.

Lévesque V, Millaire E, Corsilli D, Rioux-Massé B, Carrier
FM: Severe immune thrombocytopenic purpura in critical
COVID-19. Int J Hematol, 2020 Jul 1: 1-5. doi: 10.1007/
$12185-020-02931-9.

Dewaele K, Claeys R: Hemophagocytic lymphohistiocytosis
in SARS-CoV-2 infection. Blood 135: 2323, 2020.

Debliquis A, Harzallah I, Mootien JY, Poidevin A, Labro G,
Mejri A, Lamarque M, Kuteifan K, Drénou B:
Haemophagocytosis in bone marrow aspirates in patients with
COVID-19. Br J Haematol 190: ¢70—73, 2020.

Patell R, Khan AM, Bogue T, Merrill M, Koshy A, Bindal P,
Joyce R, Aird WC, Neuberg D, Bauer KA, Zwicker JI:
Heparin induced thrombocytopenia antibodies in Covid-19.
Am J Hematol, 2020 Jul 13: 10.1002/ajh.25935. doi: 10.1002/
ajh.25935.

Warkentin = TE, Kaatz S: COVID-19 versus
hypercoagulability. Thromb Res 196: 3851, 2020.

Li H, Wang B, Ning L, Luo Y, Xiang S: Transient appearance
of EDTA dependent pseudothrombocytopenia in a patient
with 2019 novel coronavirus pneumonia. Platelets 31: 825—
826, 2020.

Chen G, Wu D, Guo W, Cao Y, Huang D, Wang H, Wang T,
Zhang X, Chen H, Yu H, Zhang X, Zhang M, Wu S, Song J,
Chen T, Han M, Li S, Luo X, Zhao J, Ning Q: Clinical and
immunological features of severe and moderate coronavirus
disease 2019. J Clin Invest 130: 2620-2629, 2020.

Zhou Y, Zhang Z, Tian J, Xiong S: Risk factors associated
with disease progression in a cohort of patients infected with
the 2019 novel coronavirus. Ann Palliat Med 9: 428-436,
2020.

Fu J, Kong J, Wang W, Wu M, Yao L, Wang Z, Jin J, Wu D,
Yu X: The clinical implication of dynamic neutrophil to
lymphocyte ratio and D-dimer in COVID-19: A retrospective
study in Suzhou China. Thromb Res 192: 3-8, 2020.

Liang W, Liang H, Ou L, Chen B, Chen A, Li C, Li Y, Guan
W, Sang L, Lu J, Xu Y, Chen G, Guo H, Guo J, Chen Z, Zhao
Y, Li S, Zhang N, Zhong N, He J; China medical treatment
expert group for COVID-19: Development and validation of a
clinical risk score to predict the occurrence of critical illness
in hospitalized patients with COVID-19. JAMA Intern Med
180: 1081-1089, 2020.

AR, IE—, NLETF, RAEAN, NERET,
W A, REFER, MRS EERR o a4
WV A EGE (COVID-19) DEE MR I O #—Case
series—. IfiAg Ik 1ILEE 31: 398-408, 2020.

Tay MZ, Poh CM, Rénia L, MacAry PA, Ng LFP: The trinity
of COVID-19: Immunity, inflammation and intervention. Nat
Rev Immunol 20: 363-374, 2020.

HIT

H A AR 1 127 225



617

59)

60)

61)

62)

63)

64)

65)

66)

67)

68)

69)

70)

71)

72)

Matheson NJ, Lehner PJ: How does SARS-CoV-2 cause
COVID-19? Science 369: 510-511, 2020.

Pons S, Fodil S, Azoulay E, Zafrani L: The vascular
endothelium: The cornerstone of organ dysfunction in severe
SARS-CoV-2 infection. Crit Care 24: 353, 2020.

Romagnoli S, Peris A, De Gaudio AR, Geppetti P: SARS-
CoV-2 and COVID-19: From the bench to the bedside.
Physiol Rev 100: 1455-1466, 2020.

Guaraldi G, Meschiari M, Cozzi-Lepri A, Milic J, Tonelli R,
Menozzi M, Franceschini E, Cuomo G, Orlando G, Borghi V,
Santoro A, Di Gaetano M, Puzzolante C, Carli F, Bedini A,
Corradi L, Fantini R, Castaniere I, Tabbi L, Girardis M,
Tedeschi S, Giannella M, Bartoletti M, Pascale R, Dolci G,
Brugioni L, Pietrangelo A, Cossarizza A, Pea F, Clini E,
Salvarani C, Massari M, Viale PL, Mussini C: Tocilizumab in
patients with severe COVID-19: A retrospective cohort study.
Lancet Rheumatol 2: e474—e484, 2020.

Biran N, Ip A, Ahn J, Go RC, Wang S, Mathura S, Sinclaire
BA, Bednarz U, Marafelias M, Hansen E, Siegel DS, Goy
AH, Pecora AL, Sawczuk IS, Koniaris LS, Simwenyi M,
Varga DW, Tank LK, Stein AA, Allusson V, Lin GS, Oser
WF, Tuma RA, Reichman J, Brusco L Jr, Carpenter KL,
Costanzo EJ, Vivona V, Goldberg SL: Tocilizumab among
patients with COVID-19 in the intensive care unit: A
multicentre observational study. Lancet Rheumatol 2020 Aug
14. doi: 10.1016/S2665-9913(20)30277-0.

X Xu X, Han M, Li T, Sun W, Wang D, Fu B, Zhou Y, Zheng
X, Yang Y, Li X, Zhang X, Pan A, Wei H: Effective treatment
of severe COVID-19 patients with tocilizumab. Proc Natl
Acad Sci U S A 117: 10970-10975, 2020.

Ogawa H, Kakuchi Y, Asakura H: Adjunctive therapies for
early withdrawal from extracorporeal membrane oxygenation.
J Card Surg 2020 Sep 29. doi: 10.1111/jocs.15024.

Liu J, Li J, Arnold K, Pawlinski R, Key NS: Using heparin
molecules to manage COVID-2019. Res Pract Thromb
Haemost 4: 518-523, 2020.

Lindahl U, Li JP: Heparin—an old drug with multiple
potential targets in Covid-19 therapy. J Thromb Haemost,
2020 May 19: 10.1111/jth.14898. doi: 10.1111/jth.14898.
Thachil J: Clinical differentiation of anticoagulant and non-
anticoagulant properties of heparin. J Thromb Haemost, 2020
May 29: 10.1111/jth.14933. doi: 10.1111/jth.14933.

Hasan SS, Radford S, Kow CS, Zaidi STR: Venous
thromboembolism in critically ill COVID-19 patients
receiving prophylactic or therapeutic anticoagulation: A
systematic review and meta-analysis. ] Thromb Thrombolysis,
2020 Aug 3: 1-8. doi: 10.1007/s11239-020-02235-z.

Aoyama T, Ino Y, Ozeki M, Oda M, Sato T, Koshiyama Y,
Suzuki S, Fujita M: Pharmacological studies of FUT-175,
nafamstat mesilate. 1. Inhibition of protease activity in in vitro
and in vivo experiments. Jpn J Pharmacol 35: 203227, 1984.
Asakura H, Ogawa H: Potential of heparin and nafamostat
combination therapy for COVID-19. J Thromb Haemost 18:
1521-1522, 2020.

Hoffmann M, Kleine-Weber H, Schroeder S, Kriiger N,
Herrler T, Erichsen S, Schiergens TS, Herrler G, Wu NH,
Nitsche A, Miiller MA, Drosten C, Pohlmann S: SARS-CoV-2
cell entry depends on ACE2 and TMPRSS2 and is blocked by
a clinically proven protease inhibitor. Cell 181: 271-280,

H3 B 6T

73)

74)

75)

76)

77)

78)

79)

80)

81)

82)

83)

84)

85)

2020.

Yamamoto M, Matsuyama S, Li X, Takeda M, Kawaguchi Y,
Inoue JI, Matsuda Z: Identification of nafamostat as a potent
inhibitor of middle east respiratory syndrome coronavirus S
protein-mediated membrane fusion using the split-protein-
based cell-cell fusion assay. Antimicrob Agents Chemother
60: 6532-6539, 2016.

Inoue J, Yamamoto M: Identification of an existing Japanese
pancreatitis drug, Nafamostat, which is expected to prevent
the transmission of new coronavirus infection (COVID-19).
Available at:  https://www.u-tokyo.ac.jp/focus/en/articles/
70508 00083.html

Yamamoto M, Kiso M, Sakai-Tagawa Y, Iwatsuki-Horimoto
K, Imai M, Takeda M, Kinoshita N, Ohmagari N, Gohda J,
Semba K, Matsuda Z, Kawaguchi Y, Kawaoka Y, Inoue JI:
The anticoagulant nafamostat potently inhibits SARS-CoV-2
S protein-mediated fusion in a cell fusion assay system and
viral infection in vitro in a cell-type-dependent manner.
Viruses 12: 629, 2020.

Hoffmann M, Schroeder S, Kleine-Weber H, Miiller MA,
Drosten C, Pohlmann S: Nafamostat mesylate blocks
activation of SARS-CoV-2: New treatment option for
COVID-19. Antimicrob Agents Chemother 64: ¢00754-20,
2020.

Ji HL, Zhao R, Matalon S, Matthay MA: Elevated
plasmin(ogen) as a common risk factor for COVID-19
susceptibility. Physiol Rev 100: 1065-1075, 2020.

Barker AB, Wagener BM: An ounce of prevention may
prevent hospitalization. Physiol Rev 100: 1347-1348, 2020.
Ogawa H, Asakura H: Consideration of tranexamic acid
administration to COVID-19 patients. Physiol Rev 100: 1595—
1596, 2020. (Co-first author)

Doi K, Ikeda M, Hayase N, Moriya K, Morimura N; COVID-
UTH Study Group: Nafamostat mesylate treatment in
combination with favipiravir for patients critically ill with
Covid-19: A case series. Crit Care 24: 392, 2020.

Jang S, Rhee JY: Three cases of treatment with nafamostat in
elderly patients with COVID-19 pneumonia who need oxygen
therapy. Int J Infect Dis 96: 500-502, 2020.

Whyte CS, Morrow GB, Mitchell JL, Chowdary P, Mutch NJ:
Fibrinolytic abnormalities in acute respiratory distress
syndrome (ARDS) and versatility of thrombolytic drugs to
treat COVID-19. J Thromb Haemost 18: 15481555, 2020.
Christie DB 3rd, Nemec HM, Scott AM, Buchanan JT,
Franklin CM, Ahmed A, Khan MS, Callender CW, James EA,
Christie AB, Ashley DW: Early outcomes with utilization of
tissue plasminogen activator in COVID-19 associated
respiratory distress: A series of five cases. J Trauma Acute
Care Surg 89: 448-452, 2020.

Choudhury R, Barrett CD, Moore HB, Moore EE, Mclntyre
RC, Moore PK, Talmor DS, Nydam TL, Yaffe MB: Salvage
use of tissue plasminogen activator (tPA) in the setting of
acute respiratory distress syndrome (ARDS) due to
COVID-19 in the USA: A Markov decision analysis. World J
Emerg Surg 15: 29, 2020.

Wang J, Hajizadeh N, Moore EE, McIntyre RC, Moore PK,
Veress LA, Yaffe MB, Moore HB, Barrett CD: Tissue
plasminogen activator (tPA) treatment for COVID-19
associated acute respiratory distress syndrome (ARDS): A



618

case series. J Thromb Haemost 18: 1752-1755, 2020. 87) Asakura H, Ogawa H: Perspective on fibrinolytic therapy in
86) Wu 'Y, Wang T, Guo C, Zhang D, Ge X, Huang Z, Zhou X, Li COVID-19: The potential of inhalation therapy against

Y, Peng Q, Li J: Plasminogen improves lung lesions and suppressed-fibrinolytic-type DIC. J Intensive Care 8: 71,

hypoxemia in patients with COVID-19. QIM 113: 539-545, 2020.

2020.

H A AR 1 127 25



