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1. EU®IC COVID-19 77 F U #EBHO M/ Mg D EE
&1 MASSE

S RCHAI T T F 7 £ VA (SARS-CoV-2) 1243 %7 2
F U gESELF, BIRIS & L CH/MR S AE % £ 9 Mt i
PHELE R > TWA. 20214 4 H ERIZT T/ 7 A VANRY
¥ —%MHTHNFAET ) T (AZD1222, [HRAZEZ— N
ChAdOx1 nCoV-19, 7 A k 7+ 3 419 % INJ-78436735
(IHFA%E 2 — F d26.COV2.S, Janssen/Johnson & Johnson #1:) ¥’
DFRERZ,  MUNMIAE % P 5 IR ke A ORI i
BeiE % &) RAMERIIEELEEST L2 — A1) —X
AETS D S AR TS Sz, IARSE & I/ INGRAME % £
VIS 4 RIS 2 PRt s n s 2 A% nw
ZEnn, Ay VERRMEm/NMR A (Heparin-Induced
Thrombocytopenia, L\ F HIT & W&FE) & ML L 720K R &
TRZHENTWVD VO ZFIZOWTIE,
immune thrombotic thrombocytopenia (VITT) % vaccine-induced

vaccine-induced

prothrombotic immune thrombo-cytopenia (VIPIT) &\ %
MBS zAy, B /NG E % £ 9 I e
(Thrombosis with Thrombocytopenia Syndrome, LT TTS &
WEFE) EIFIEND 7. 2021 4 4 B 7 HIZHMNESE )T 13N F
AETY) TeIOWT, TTS & [FERWICENZRAIKE] &L
THRBMINETHL EMmLTNB Y. F7z, INJ-78436735
132021 4 4 7 13 HIZRERBERE R 555 Rabe
L X HhiEEN 9 (Z0f% 4 H 23 HIZHERB SN,
N Cld 2021 4E 5 A 21 HIZNNF AL T 1) 7 o0 FIK R

&7z, COVID-19 7 7 F Y Al D TTS 1d3 L Wik Bl
THY, ARG EDLVD, HESHETHEMES 2Rt
MRHY, BEEORELT LD,

2. B

COVID-19 7 7 F v #EHi 45 TTS OfgIE, 1) 727 F >~
Beffith 4~28 HICHIET 4, 2) e (ixERIRImAeRE, W
H AR AR 72 &0l & X2 DAL L), 3) VMK
WAE (PEE~EE), 4) BERERERTY (D-51~—
W L), 5) PLm/AREE 4 KT Pi/E (Enzyme-Linked
Immunosorbent Assay, UL ELISA #: & B&a0) 5Bt & 22 5,
BETFHN D V01012 o | TR T 5 1) ~3) 12
MTIEF LA, TTS 25V, MR IR BT 54
Yndb.

2-1. EF

NFZE T TGO MAREREOHE X, 10 T A
BHH20, 1 ABEDW 25 11 AW LMo TRy, L
L, ShITREHEERNFZAETY 7O 213
JNJ-78436735 $AE % D TTS FEFE, ol <2358 72 i %
PV 2 B % & A EEMEIRIAREDZ <, FIEFED
v R gak) v F i THOEENE I 7
(76%, 44/58 @[J)l)\3>5116>17>.
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2-2. FERERHY

W OMERRELLETLH L, COVID-19 7 7 F » #fE
#%D TTS OFIERNIE 4~28 H (V7 F HAEHEZ OH &5
B) LEZONL OV ks MUMIEE 4 ]TICRT 5HT
hoFEHIZ 2 VE DD, COVID-19 7 7 F >4 3 H#I21m
IR AME % £ D B ER IR AR E % 2R L 72 Bl 25k S ¢
W5 W ZIERHH ORI L L C COVID-19 7 7 F v HfE
SEERFEH VO L LTnwb bbb, AkTTol
] 29910 Z AL TV AL H 5.

2-3. M hEZEE ERAL

COVID-19 7 7 F Y H:AGit4 0 TTS 12 & % IMAEAE D FEREFBAL
ELTEIRR, BIRR & S ICHEY D 5. FHE D NFRIR MR
FEDSZ A V10D (35 NTEEHIR IR IE (PR, AR,
PR, BHEHRZ L) OREFLV L LEHMTH
% Voo INERIRIMARSE & M L7235 E T, Mt o#
BRI E 2 AP L CO B R 2 ZE T 5L EDPH 5.
ZOEMNIZ, REZE (BIIRR), —@UERRIMIETE, SIHEE
B, LRI, MR ZERRE, TIGEIRIARAE, T RH
IRpAe, HHEE M OIR, REIIRPIIRR, PSRRI
VS 4\:7‘)3\%&%: ENT WD V91617

2-4. FRARAEIR

B IR IASE % S84 L T\ DA C b BRI 7 i X
RSN ENL . — MY T IR (R | 2 38R 9 5 e M
ORI, BEFEDS 70~90%, FEEEDI30~40%, 9 o MFLHE
AT 30~60%, FEHTEBIARIE A 30~50%, JEEiL 15~20%4%
BEEME SN TWD 9. HEBHFEIIBWT, JEREIN 2T
Bl WiEZE, FRBUF MM, < BT HIMCEE LG E R
HE TR T 2B OFRAN D 55413, COVID-19 7 7 F
YRR O TTS 24 ) IME IR AR AE O TTRE 1 % 3 5
ENH L. JRIEFERE T 5 K2, COVID-19 7 7 F » O
RO ORI T 2RO INET L I EAEETH 5.

2-5. MRS

MR TR MM DT LT b 2 EDHTH 5.
FRI23 x 10YW LT OFEBRLZIM/IMEE & 7232 82D
BV DF A TP EF L TND I b4 V9,
FdE FRRO 4 5L EIC ER L TWBEAIR TTS O REMA S
Wb Twb O F72 74 7Y P VPMETLTWS
JEBISZ V=916 Z 7=, TTS TILIMEMEA O A Tld 7%
<, MIEMIZ S EEILETH 5.

2-6. HE{§HRA

& IR AR & %8 9 B5A 1%, MRI T, * 5 o i (R R0 i f L3200
A%, MR venography, CT B X U CT IliE 5 (HIRM %
Ete) AT . RERSASEFNMIME &b %9 R b H
52 Ens, JRHAIR ML < b BETHIMoOY A, TTS
LT RETHAH ). Frfied 208, Mime 8w &
DAL DEFBALIZHT 72 I MARSE % 58 9 fEIRDI B UL, Zh2ho

61 : 595

RBZZWT 572012, ERLPIZHGHRE T BINT 5 LD
bH5b.

3. AN ERMEM/ RIS DE DR

COVID-19 7 7 F » Eflith 12 38E S 5 TTS 13, HIT, &<
2 H OB HIT2 LREFELTREEEZ LN TWY
% VUm0 SEEO HIT &, ~/8) VIGENFREZ Y, 1k
WS 4 RT/~7 8 VAR 2P HE S, /M
RHIRD FoyRUIA ~O#EZ S LT, M/ MO b o
Y E L BEREA, MARZERE, WM MORAE & 5
HBThsr, HOKEMEHIT X, ~S) COBRENRRL L
b, DF DA CIMRAEMEIC MK 4 [RT- & Sl 1
YOBEERICHT A PUADHE SN, HIT & R MR,
AE L IMRIEZ SHET 5 20, TTSI2BWTH, HCRENE
HIT & FBRIC, MU/MRES 4 T & Sffifas A 4+ > (A=) V4
BUE) 2727 F U I2E TN D free-DNA 7% B A K% T
L, ZOBAEKIIR LTS N PR 2SI IME O AL %
BT DU REMEATEE STV 5 1298,

TTS OFREIR F RN HIT L EBLLTHB Y, FERIIA
XY VBEERIES e L B AT VYD IR R0 Gk
HSPHEE V90002022 T % L LA S, TTS Tiddiish
EE 4 FHURIL ELISA 3 TR EI2 72 2 V916010202028 3
T T v 7 ABEERALFE SR E N EE T I BB S
% 09220 - D F ) BIE—REICENTHEH SN Tw5 [HIT
PuAk] X TTS OBEIHVERETHRNWE W) ZETHY,
TTS OFZWIC BT FREFENLETDH 5.

4. BHZHTB COVID-19 77 F R TTS DT
NEED

4-1. NFRAET) TOEREHO TTS (Table 1)

KA EF =AM ) THE, NEAET) 7D 5~16
HEICHIE L7 11 B0 TTS 238 S/ v, eI BRI
AR RS ENTBB IO o7z 11 6% 9 Bl
T, FhEOHRILEIL 36 % (FiPH 22~49 %) THo7. —o
Dbt A > b sd: U7z 11 Bl 9 Bl Bk IR A i,
3 Bl B EIR IS E, 3 BHIMIZERIE, 4 BlIXZ Dok
FEXELCwiz, B zEEAHINE 2 L7z 160, #H8
WREFoOCVLERTH Y, MEIRIRE LRI TE T
Ze\a 45% (5 B1) ASFEREIE L NS EE R (disseminated
intravascular coagulation, LT DIC & B&FE) % 584E L7z,
AT ORI T IMIEEAZE AT L GRARME O #F L 9,000
5 107,000/ul), D-# 4 <—%HE L7 7HOTNTTEY
BB EA LTz MRS 4 R &%) o EE
W23t 3 24Uk (ELISA i) 13ll5E L7z 9 B9 X C T~k
WTHho7. 66 (55%) AT L7z,

IV =7, NEALTY 7O E S5 7~10 H
% (FYfti8 H) WCABRLZZ5 810 TTS 2385 S 7z 2. i
RHBETNZA ) Y 2 HG SN BE TR o 7z 5 6IH
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4 BT, R LI 39 7% (FEPH 32~54 %) TH -
7. NEFIRIMAREEAS 4 B1C, 4Bl & & BEITHHIM Ok H i
HIEREZE) 26000, 209 B 3BIMBEL L. T L7z
3FNINITND SA U T OLMETH o7 (37 et 42 7%
ik, 54, EEORRIZEENELELZZ S5Nb.
PR IR AR AE % A 0F L7 1 B0 CIEAERIR 2 &1 b BRI e
RO 5 M MREASEINART L GRARfE o #iBH
13 10,000~70,000/), D-¥ A4 ~—FHIZ EH LT/ §
RCOREGI T 4 RF/R) 7 =4 > OEERITHT S
itk (ELISA i) P BETh o7z 4BlIEEHeRE s a7
) ¥ #FEHP: (intravenous immunoglobulin, PAF IVIg & W&
L, 1gkg) EATOAF (AFVTLF=vorEiids
L F=vur% 1mgkg) %#%5L, 26IIEEL, 2 61IXFE
TL7.

WE S, NFRAELT) T 555 6~24 HRIZ AR L 72
23 o> TTS 25§ 7z, Al JufE 46 7% (#ipH 21~
775%) T, wZ 1460 (61%) THo7z. MEEHIRIEE %
FE L 7ERNE 13 B0 (57%) T, FD 5 B 3FIAMN I (2
Bl) FE BT I 1F) AL Tz, BEERIL
Ko &I 2 A6 L7z 2 Bl VRS IET L7z, Mitim=e
< BRI A AHF LT 20V IEIR U E 10 Bl 5 H3E
TENE2BICh Y, BERIRIASIE |\ % & BF L 72 9E 6 <
BT EER R o7z TOMOMAREE L LTid, KEIIRA
MARRE, PWSHEFIRNIASE, (OAARZE, Riilze, Mo i
I SEAIE SRS SN TV 5. T RTOREF T MIEAE T
LCHBY (HPHIE 7,000~113,000/n) T, &FITD-7 1 <—
MEETH o 72, M/MTEE 4 RT3 250803 96% (22/23
%1, ELISA ) THlETH-72. 30% (7/23 Bl) DT L7z
FREBNRT L TIT o 72BN A ORI R S LT e v

FOMIZ, FEE® R AV hLPHBIOREET T L0
T Table 1 127”7

— i, NEZALTY 7D 7 H S I NG E

61 : 597

EIEL, EIREIRIASEZFHEL, 7% 2T LA
) UCIHE L oo B, MHZER FHE L 72 1 IS H % 2.
PUIMEIUR DS T, VMRS 4 [/T123 5 % Juikidbats
EREHEHINTWE, 22 ks, COVID-19 77 F 5k
B TTS O, FPEt M/ IMIRAE 22T 5 BN H 5.

4-2. JNJ-78436735 7 7 F >~ (Janssen/Johnson & Johnson f1:)
BRSO TTS (Table 1)

KE 25 NJ-78436735 Hefliftk 0 6~15 Hix (hJfE 8 H)
Z38HE L 72 12 B TTS IZHE ) INFR IR MARIE 25 S A7z 9.
KETIEZ D 12 BIF ORE O 6 FIAKERER TP FEE
y— RERREERBIIHRE SN, KETIEIRT 7 F 00
PR —REPIE 2eo 72 12 13 NTHLHET, 60 WA
Thotz. WEERITER Q16), BiFz3mEn (4 60)
%D o7z, 11 B1Tid ELISA B CII/MRES 4 RT12x§ 5
PRSI TH o 72, PLBEEEEICDOWT, RO 6 flld~/3
) YR LT zhs, EOBOGERIZAN ) v DA OB
BEERICET L7z, ~%) DAL obuEEZE L 4 Bl FE (7
VA RTNTY 28], UENYLT Y 26]) SRTw EHE
IVIg i3 761, A57ua4 Fid36l, Mg 4 61 cs &
Nz 1260 3HFAFEE L7z BT L3 FITwid
MRS N o I & AR & > TB Y, 1B T VA haan
vEEME IVIg 217\, 2807 VA haoNy b IVIg b fEH
LCTWizdoi.

Ul r—=23)=X07F—49%FLdb L, COVID-19
77 F AR TTS 12 & 2 ME RIS IEDFE TSR IE, N1
VoA =AM TT67% (6/9 61V, ST — 75% (3/4
B2, el 31% (413 #1)¥, KE25% (3/12 )Y TH D,
— Y 7 IR EIR AR E DB T ZE 5~15%2020 & [Kikd % &
Aotz ERIRIASRE L A I & 720 < DR B % A6F L
TG ADORTERIIESICENP -7 (Vv = — 75% (3/4 61)2,
WelE 67% (2/361)2, KE43% (3/7B1)%). 77 F v #ME%

Cerebral vein/ venous sinus thrombosis with thrombocytopenia after COVID-19 vaccination

(n=17) 23
| |
DIC Non-DIC
(n=13, (n=4,
76.47%) 23.53%)
[ [
[ | [ |
ICH or SAH No ICH ICH No ICH
(n=5, (n=8, (=2, (n=2,
29.41%) 47.06%) 11.76%) 11.76%)
Death Alive Death Alive Death Alive Death Alive
(n=3, (=2, (n=2, (n=6, (n=2, (0=0) (n=0) (n=2
17.65%) 11.76%) 11.76%) 35.30%) 11.76%) 11.76%)

Fig. 1 The incidence of disseminated intravascular coagulation, intracranial hemorrhage, and clinical outcome after cerebral vein/venous

sinus thrombosis with thrombocytopenia after COVID-19 vaccination.

DIC, disseminated intravascular coagulation; ICH, intracerebral hemorrhage; SAH, subarachnoid hemorrhage.
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TTS (ZHE IR AR E & DIC A6F O # & SEZ P iR BRR
BIRORE Fig. 11287 29, —#&i) 7% DIC OBHr k|24
TEDLETOTR T =8 21852 LIETELRP 72720,
ST, D-FAY=HEHICERAL, o bhor e UEH
MR, 7a oy v s EEEREEL ER, SRS b e
VERTGAF UVEBHIEED=20) b =2l YT T 25
4% DIC &9 5% Greinacher 5 D 3E#EV % 5|2 DIC # W
L7z, 76% (13/17 Bif) 12 DIC #4#EL, 0 HlHim
FRLETHINZEH L5609 5 36 (60%) HIE
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Abstract
Cerebral vein/venous sinus thrombosis with thrombocytopenia syndrome after COVID-19 vaccination

Hiroyuki Kawano, M.D.", Yoichiro Hashimoto, M.D.? and Teruyuki Hirano, M.D.?,

b Department of Stroke and Cerebrovascular Medicine, Kyorin University
2 Department of Neurology, Kumamoto City Hospital

Vaccines are important in managing the COVID-19 pandemic caused by SARS-CoV-2. Despite the very low
incidence, severe cases of thrombosis with thrombocytopenia after COVID-19 vaccination termed as Thrombosis with
Thrombocytopenia Syndrome (TTS) have been reported. TTS clinically resembles autoimmune heparin-induced
thrombocytopenia. TTS can cause disability and even death. It usually presents 4-28 days after vaccination characterized
by thrombocytopenia and progressive thrombosis, often causing cerebral vein/venous thrombosis (CVT) and splanchnic
venous thrombosis. We should avoid all forms of heparin and platelet transfusion. While awaiting further information on
the pathophysiological mechanism and treatment of TTS, clinicians should be aware of TTS with CVT in patients
receiving COVID-19 vaccinations. This new syndrome of TTS is an active area of investigation globally. Here, we review
the available literature.

(Rinsho Shinkeigaku (Clin Neurol) 2021;61:594-601)
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