BEMA FENHF

SRAaguvy am

9908790

SRafar d Ak,

- e Sviah Bl B B - -
T
LR TTRYE  WERT BV
MYTALI RN NN
e e N0

P o B By il s o e

33

- me
8L §REE RS cany

AR LANERBEOT . ¥ - b~
LY LY RS

-
RS ATACRMAD . TEEYEERS "L A NLaT,
T AgTYTF @TETEIRCAREIDESE T e
LR L A LT RRL . - T T
SEBFTER S ENrARSE TR Lk, it el 09
BR. WEN; SPENTd WE w5 SUROEE
LAl Lol

F TRy el e eael ¢ EENETS
BEARE @ EmES I BB e 8T
oRL W BN BIDIEY PTEEET e
L~ IR ThalFN S s E R e s B
LA R L S Bl Fi_ L L. 11  ZSW LN
BEE  FEATHBISE LN JEip N BT
ixe
SES-HIE A SEPET L EEIENT LS e dery
[ el s LI AR TR
CTEY LE BB ARy BEFRARE . Ent B8
BRI EE L L TR SRR T,

s e aenETEe A TR Om

- T SRS S S i S —
PaNSim &R IREEN Y

S IPRTEERERY' S L, PERSE @ A% &

MR T g R ETY B T ERE @1

" ERETEee WTrrE BTRERS B TR
P TIE Ao TR T v e
e EF g AT v S, T anjegel B
M i s oy i r?g DY T
e e

TRER BT BB SRR AN F R R
53 - m WL
IWYPNSCUg TR )

L B ]

L UL ]

&t LY ]

A-ETEL IR UBEN

| ]
L A I . . ae

RN &

E & R

AN T e T



&8 B £E7 75— FRAEOAR

FHEE HhtEXEREREECOVWTOLET y—+

. ] - EEE=EEH0 (E . . o e |ESGE
4 4 ol % s . - L) | B2 LIER<L b - Fr| o
E RII0ZEF 8L EmEey |EEH H — EER) 100 ETERK PERYVESHER |BEULX o)
Bk |EERHH 97 96 18 188 0 0 18
ERAH 97 97 27 278 0 0 27
AN 41 40 10 25.0 ] 1 ]
B a0 79 n 392 0 0 31
EIfls |[EEBEAH 78 78 16 205 ] 1 15
RN 67 66 20 303 0 0 20
#Han 22 22 8 36.4 1 1 7
ERH 57 57 19 333 0 0 19
XEEmiR  |(EEBEAH 122 122 22 18.0 2 2 20
SR 123 123 40 325 1 1 39
#an 115 115 17 148 1 1 16
il Ei 119 119 65 4.6 0 0 65
-+ | EREAE 82 82 17 207 0 0 17
Lot 77 77 15 195 0 0 15
AN 28 28 2 7.1 0 0 2
il Ei 67 67 27 40.3 0 0 27
[ PN 507 503 96 1841 10 10 86
FIHE 104 102 38 373 9 9 29
M 46 46 22 478 2 2 20
Tk (EROMH 75 74 23 3141 8 8 15
&t 2,004 1993 533 267 36 36 497 11
HEAE
EEEAR 379 378 73 193 3 3 70 1
Rt 364 363 102 281 1 1 101 1
HES 206 205 37 15.0 3 3 34 1
B 323 322 142 44.1 0 0 142 1
| BN 507 503 96 19.1 10 10 86 4
EibE 104 102 38 373 9 9 23 2
HFRRESH (EEERQ 46 46 22 478 2 2 20 0
FOkh (DA 15 74 23 3141 8 8 15 1
&t | | 2,004 1903 533 26.7] 36] 36] 497] 11

34



&R C 7ri—FCRAE AR

HELY: COTFy—hE EICEEY. BRI TOEEMOET.

HfnEdXEBEREE*COLVTOTFT5y— 2021/11/10

¥ HESSEMEXIWEEFRIE. #FEEOER SCeESENcEAFRIE . SE8EREVIEFRZEA A EES—). BES
ENE X I0ETRZE. BE RSN I+2 JrLTSFVWERR, BEAE 2w TSRSV EES—wPIREE. BECREET
SAS/F LT IFA—I—AEES—1PAI-IR S EES
MEREE ( VEREE( JERAER( JRFES
A= LT ELABBLMEER S ( )

@O ZZ 1Mz, #E0, MRS ESERESES S WGITER (EE)#EILIGoizsmed TRERRFHAO) HnERE 2356
FFECH L SERRINEILAHDETHIT?

N
@ BEHIZ 2T, BTEkRoE{EEn,
HE (B - k) @ ( ¥) BRES (% - H ESE )

@ HL, HnEMERESA TG IRAEE,
BEEABE20 % A A HHmEFm b ) mEkiE ( )

@ EREEL13ET(FLI), E3ETFS), £5ET(F, & 10HEF(F10), o.PL PAT-1, VWE T2 YOS MEREBFESAE L ?
BlELE - BELEdhof  (WPRBIZOESTT SN, &;mw_t-vmu-w &L

DTHEBRFOFRE - ERREE TRELE) tEESNEEFOL, @~@~BlER{ S0,
[l - T H R T SRR R S i KRR o e LT TR XL

& QOPTERNLREFOH-ETOEEE - AFEY ZRACES Yy, (BIACEFEEREL T EEN)

a | ) AT BIEEAR (20005 B H) FEHEE ( %) mE&E ( %)
b ( ) BT RlEER R (20005 A H) TEHEE ( %) nER ( %)
c ( ) BT BEEAR (2000% B H) FEEE ( %) mE&E ( %)
@ &L, BTOHEERESA TV ELIBAIES
BIEEARB
a  2000% A H F137FfE ( %) Fl3laF&E ( %)
b.  2000% A £} FI3-BfiE& ( %) Flaf»ees— ( f; 7E U/mlL)
c.  2000% A B F10fEfE ( %) FI0 A »ees— ( # A ; HiE U/mlL)
d 2000% A B FaiF ( %) F8Afxebs— ( #% - F:4h6 U/mL)
e 2000% A 2] Foid ( %) FiAxebes— ( # # ;A UWmlL)
£ 2000#% A B Fibrinogen #& ( meg/dl) BlEHE ( )
g 20004 A H o PIiEE ( ) o, PIAER ( % pg/ml)
h.  2000% A B FDP ( pg/ml)
i 2000% A B D-dimer ( ug/mlL)
. 20004 A B PIC* ( pgiml) *FIFRI - wPIHEESE
E 20004 H 2] BPAl-1E&E ( ng/ml)
L 20004 H H VW ETEE ( %) VW ETRER ( : pg/mlL)
m. 20004% A B M—TFATvF272F0+ (FiEs ) (- F Bi{ir)
@ EOEADHMERIZONT, BYTILOK0ESTTIESY (b5 IRRsCEL).

i AR (1) ( aBFTF. bilifM, c.FERE, o FERE, eSH#N, fFO#M: ]
iR (2) ( aThE. bikig, c. kRE, d BEET. e O ; )
e A ( # - T, afis. b.FHT ;

c. A ; d.HE ik e FO ; )

FOf i, v— e R KOO - S AHEREORYE GEIE, BmEs) Y
( )

& FOEFAOHmIZHTSEFIC T, BT L0C0E 20T EEy (hivdlEmaTET).

A [ ami B (i ). S HE R T ).

c @GR T ). Ao ; ]
FEMOERMM ( alxA, b3rA. cBrA. d1£M., eTofi; )
HLE [ amiTIEER,  bE O )
MMM ( a3xH, b6xrH. c lE£EM. dFOff; )
HE - FH ( almdiBont, bEATOMEIAESELE, cifREP. dLEOM )

@ *OEPIOERLE, MEIC2-FAAS Y ELES, BHICIRACES,

COO00000000000000
CABIBREITEELE, EEEMEEFAREDE (BihEEREETRER)
1A ACKETIEELTL &, HOS&EHmERRD THTAL) B % —# A%

35



BN D HEEHDOFLH

SRLAIEER

SRLAHE
BlE
i R0
[IN=MPE UM B ik )]
02. FoFSAs(BELE)
08 FoFISAZ (B
=12
(0¥ = 1.2)— %
[ (o0 x 1.2)—mi%] = (M ¥ < 1.2)
04 @2PIdSAS-H&EPIC) (BEHMDE)
05. FOPSER(EH M)
06. D%« 7— (B H M 8
D4 A T— -+ FDP % 100
07. 24 F1) /=4 B E M)
08. FEEXIAFF 130G E(EEMDE)
HEE FI3ER FIslEE
09. 74 g LTS FEFHREE E(BE M)
EEE FEAER
12, #EIDH EF&E ESVIEFFs)
10-1. 242 LTS FBAFILFT—E8in( B
i 8}
LARGE TIWLFT—
MEDIUM T JLFT—
SMALL TNLFT—
SMALLEST TILFT—
10-2. T4 +952
13. 75As/— 5 (BEMEE)
14, TSR 45—+ XDP{ B 3 M 8%}
15, b— 4 JLPAT (tPA-PAIF1HES ) (8 ¥ M)
16. ~ /AT SAF T A (HPT) (B I 8}

FEEIE

85-115

08ELTF
4LLF
1.0%58

130-400
70kl E

50-155

NORMAL

75125

S0LLF
70-130

17. BRIEXNIE T F13FE(E )

22 BEEXIE TR 1) FE (R S
(BH+BE) -2

28 ZH WIS FATER(BEELBEMNED
1B

[AEE [(BE+@% -2]1—0:1E&)

70-140
70-140

70-140

[HEE EERE--[(BE5+@E%) 2]

18. 94 q LD 5o FEF R ECE F )

23. T g LTS FEFE (R SR
(BH+@E) -2

25 T4 WIS FATFER(EELRENED
1EE)

REE ((BE+RE) -2]—01:1ES)

[HEE EEE-[(BF5+@E) 2]

60-170
60-170

60-170

19. BFEEVEFFLFEF(EF)

24 HEREVETFFIEER S
(BH+@E) -2

29, BESEVEAFFEH(ESLRERMOIES)
[AEE (BF+8% -2]1—0:1ES)

BEE EEE--((E2F5+@%) -2)

T0-135
T0-135

T0-135

20, EEEVIIRFFoIEE(ES)

25, £ EEVIEF(F8)E (@)
(BF+@E) 2

0. HEEVIEFFEHESEREABOIES)
[AEE [(BE+@% 21— 1B

AEE HEE--((EF+@%) 2]

60-150
60-150

60-150

2. BEEXEATF105FE(ET)

26. HEEXETFF0EEE S
(BH+AE) -2

N BEEXEAFFOEHESIRESARONES)
[AEE [(BE+@% 21— 1B

HEE HEEE--((B2F5+8%) 2]

10, L—FAF FaAF 52 dRVT)
F0 W EEEERE ()
0 R ()

36

1.3%58

R300
ek

e



BERE YU—7Lvy MEdf - HP I8E L =-F&EES (1/2)

05 1% Ko Hn !

TITURS LRAN S ARL. SASHEATISVE AN ALY

W NETTES BFASNEIC TETIAE STREES
ARt ES Rt Y Te TYRE . g o TFR R
el as s e PRI S Rl T T ST
LI TR

P R TES Ara BAsat CTEBALE 81 R LT Rew
Foa oS Pt or@vtERder TaleEwsaal ¥
Ak A SiAITERE TS T, A@AVARY T _ AW

3 By A4 S RS Be LERY B e Sen TR
mw B BN N LA TEERY A PRseTResNs

Yy
EpsrBicodry MR TEe BYBYo Ll Vo PRBIE T
[ &)

R ﬁ t'” Pe f-mwm;:ﬁ

PGPS 4 RLIREE ¢ wt r-SeRie8 ~EETAC MG
FRARIF Y AFRA.AL T L eASERS ISR T LTRSS
Lo L

.  ERATW §AEE TTL T AANTERCGT SRR A8
- ’# SRS CHE A BEGLI R O SES L SRRERINY BT
R Fe - T PR AR EEETE R T Bl
B et i
SRR R POIDILN e BRI ROESL

HvEMEROR IRRECRERATANLETY.

EF IR T I T L B T R FEERN [AFRE L f B B Ll B I
¥ heEnadives Fersande s b 3P PTG TUEYE BlTPRSEALs UR
AT A, RABIES IR TR TR BT

S renrettend Batabatatee
ATAELIAEES ML GCACSEEEE BAF LG CNL FET SRR

e Il A N

37



BN E

-
=

" 5 PRIER~
B = ln-.:rg

» a8 >

-

I?lzi SEE Z9%n
ARz

- A

£213%8 4R
B 5 PR.5EE ReR25%

" »
& =

A
[ | !

-

Yy—7Lvy MEct - HP 188 L 7-B&EFE = (2/2)

L

38

; o

b are e o e

——— g - g

N et et e B
frrmrval fl . -



ERF 5 1EMaEEERE

THIEE F1NHESEEENSE

2021 £ 6 6 B(A) 13:00717:00 (4 BF8)
(Zoom [CLBA VA VEEE)

1) REEFRE (M. FBOTIOYSL)

2) HEERE. . BCRENBY

3) MRBEEORE (KM KENMRABEE. BEWRMBEE. A6, A8, A10XE)

4) BHmFFEM, RETOEHRR (RH RBEA-I., REEAPS)

5) 2HOMEAEH (RH  XHREE)
LYZARELIRY M)

6) MASHEEMAAH (AH EHRIEEISTF)

(k&)

7) SEEOHRAES-HE(RE BROFIRRT. #ZE)
LYARY TSERRE. MERHECEERLEREEL
Ly b BEERSEE+HRAE(BEXR.BX. RIIFEHAER)

8) SEEOHRMHE (KK HTAHEERVAMNEPRFERERE. FIR)

9) REEADHEM
KEXK.EEBEBE

10) #04th (F# AHAF) MR EIE)
Minds 1 F34 054735

39



FRE

=2k

=2
a¥k ik

% 2 [is

BHG

40



BEIH Thromb Med(—ERA®) t4H

e RERMICR M- FEORY MEHRRZER

HoREERXEREETFRZE
(F87ERtwm 288)

—

Ichinose Akitada
Yy (EYH)
NEsRy MEEALasBeo (BTAE (MK AINECE
4 N
Summary
TFESL ACRESEEANENFEIAORRERNEL THERHS FIT 2 NERE T S H0K
FEEEL TOLE AAKRSTR X3, von Willabrand, B VIS, BVE RX10FEFXS0%
HFUHRT MOAKBUNFGEHTEGEL THRAL RBOACRSMRXI10ETFEIME
0FAC/ZF-FLE ARONENFCHTSL0TRRROREC L VACKRKY IERT S
o, RNEFENTHS JNFE2ABHATECHTORASY, EOBGCLEALISDOT,
FMERL TG AR LR T 2B 5 S
l., Words * =sssssssccsscccsscssnnsscss . e s ssmms
- HEHSA - HoRs acSinis - BBEFC eES—- - BBEFRS
e 3
o MPXEdw LMD, AkERBVINFREN
lRuBic (AIFSD), AELZRT NN TXZE AFIOD)
EEoLL ACRERRARENETFXEZE (uom Wit Ak NELE GREAS . HEERERN
miune gured coagulation Lclor dellcency - AICFD) MBI EEER-LTHL, Nty HR—-OENE
oRmMraENL TEESNN L foRNEE B ks TvibRRTIRENEYRNL TS

ENTN BRYLFFLC%ehR AL TS
s, WEDAN (RH RENEERRAERS
(WF. NERE ThHCReat tasieo THTA
it oeboERNE: (RO BeRitOEE (1
F. (MTAS @R OERREERL TV X6
it ABN-ARNTORENXZILBTAY, e
MG Y LA RRE NS AT { KRN Es R
EShTvd FEREMNEETIACKENEN X0
MTRZ& (AFLED, HER&ER vou Willebeand W
F IVWF) XZ2& (AIVWFD), BCeSn® VILs

Trvwbmir Medicnr vl |l anl 2021

Mg L% AFLID. AFED. AIVWFD, AdFSD o 4 80
2. TRENEG RSN 2481, 288-1 I8L-), BE
ELTREMAT, RS AFIOD G 200 % Hiz 7 T
p—bLfkZATALS R

RERTEO ANAEPR] oNaL, £oRB6LM
SR p (R LS y—-T—FREnT
vV ETEE, EWANF A bRizEChaVES
HZthe I EEOELRRUEETECRMNETH
L07, SRTRERESSOENNE TEHETH
RECROZ PN == 7ME AEBROOHOER

7 &



&R | AiF13D 2R ERER £2H (1/3)

288 BLREMEXRMHEERFRZE
<FEHMEE>
1ECREMHERMERSE XU 3 EF(FXUI/13)RZE(IBF: BESREMHMFE X1:
AHXIILZ13) D E R
Definite, Probable #xt & &9 5,

A JERE
(1)BE1VFLRIZCKEL-HMEKRLHS.
(2) %Xt/ BEMHEER FXIL/13 RZEDREREHILZL,
(3)HMEEEOBEEELLZWL, HITBEDIE M A R (hemostatic challenge; 4+ {5. F
fifT, R, 5 4%
BE) [T -HmELLY,
(4)EEECHO/NRELGEDBFZE AL,

B. REMR
1. FEMBETHXI/I3IZETAUTO3IDNDEEORIDLULORELAHS BEILFMH.
MEEA 50%LLT),

(DFXMAN3FH. FXN/I3MESE AR . MELLET.

t=t=L. —EBDER . B ZIE, 1 FXU/13-B T2y rEBERGENREDEH T
T EELAETOFHO X3 RWEZLLERICI-THEBELLERTHEITIHEGS
CENHAEFXIV/IBEROEEDETEIREEZTY WOEHDOEEEFOETE
F-oTEBE~PZFEICETISEEEEEMNE N REGEIRH (disseminated
intravascular coagulation; DIC) . EEDHEELGEIZCEDZRME FXINI/13 RZIETH
HIEMNZLY,

(2)FXII/13 LEFEH GEM EE) - FXII/13-A T a-vrEERANRERDIF LA
EDEFTITETLTLAD, 1 FXI/13-B YT 1vrB AL REDERF TIE
EETHD.

(B)FXI/13-A H T A=k FXII/13-B 4T 1 =yhk, FXII/13-A:B, R E:$1 FXII/13
BRI T  HRIZCE->T. BRALREEECETLTLS,

2 EEZHARE

(VR34 VEEA—(HEEMEME I N FEETS* (LLTFOEND—DLE),

o BEMEVUEIVHMHEPPIVERNAHFEGECSIIEFEMBELD 1 EGHEE.
REESGHE (I CT2BEMEBR) GEODBEMNBRETE.

o HifiBF: —FEORESBONREICERAICERBEFERLLEAOMBEZESLT,
25 37°CTIELTALRF FIS EMEAIET L (RERFE),

o EHAMITILBEMWFISHEFESHET. HEEEZED FISFEHOEIRE, HIFH
CEME R E) DREGETLE LY FIBEUHEEINBHOANIEL, FIS A~
EEA—DE AR THIERELTRELY,

42



&R | AiF13D 2R ERER 2H (2/3)

(2)I FI3 BCIMAEIFEETL (LLFOEND—2LLE) .
e ALJ)7OvbE.ELISA.AL/DARMEREDREEMBRETE.
o [HEMImE(FI3AVEEA—) DB EE. bk Ig fifAPimiBcL2hilaE. H3

WE7OF4Y A-. JATFAY G -EIPO—-ALETORENIBRIH T FI13 /1 UEPA—H

MOXEZFELCHEHONNE. L FI3 B ORI EAERELTRL.
EREKEAVNNVENRETHAELIE-RAKROBENERHLDT, BREZLTIIZE
HKAEEMHEREICLLIZATERITEET .

C. #ERIFZ kT
BARME (X)) FXIN/ 13 RZEE (ICHBITAHRERAE)  Z /% FXIL/13 RZ4E [#EE
ERNEEE@RE(DIC) . Fh.AEG. BNFELEEOMBRELEL . EEFEE FEE. A/
Uik DIV SAVENR . BUREREE (BEEXBR. /O0—RGELE)]. B REY
BXRM FVIL/8 RZE (BXMM AR A) LEX 1 von Willebrand (VW) fiE & B (AVWS) (4§
IcBEC® &M% XM von Willebrand factor (VWF) RZ%E) . BECREMEXRMSE V/5 BAF
(FV/B)RZELGEDHMDETHOEEREMEREENKTLELZRNT S,

<gWmonhTa)—>
Definite: ADET+B1bLUB2-(2)Fmf-L.CEFEMALI-LD
Probable: ADE€ T+B1HLUB2-(1)Ei@f-L. CER4LI-ELD
Possible: ADET+B1Z&ilf=9t®

<BEWR>
1. —BMEERE
(1) MR EEIXES
(2)PTEAPTT BEIZES
(3)M/piRE: BEBHEILES

2. TOMOBKRE

(1) M/MRA FXIN/13-A R E (HAUNE FXIN/135EH) - 2 M/ RZARLTAET
HEEEENRESINDIDOT, EXMEENE FXII/13RZEDAREEZRNT S
DIZFATHS,

(2)FI3 MAEIFRESHSE - 1 FXUL 13 RO KE  AREBR THOMNIZTELLEL D
B, IVTFIUATRHERRATIEX. FXU/13ZEFTH2MAMAO FXIN/13 REED
ERECERAZHETILICFSOT. BREOTENRAREICGD, L. BRERE
FAREEICHRNERRTIIEL, FISAVEEA— (THE M A) TiE, FXI/13 EH
OEURECEFPEFET HILICE>T FXI/ 13 FHBAELIER SIS, FX/13
EMEMREZRBICAE T ALEFH(EE MRE)LHETEDL. ChoDRE
T, REINLD FXI/13 HADOEEECHR. HIMEFOLMARHEZILITCHLET
LtHEETHD,

43



&R | AiF13D 2R ERER £2H (3/3)

<EEETHE>
BETFEMICEEEDD (1)~ Q) DWIThAZIEUEECLEHIZEEMELIRET
é<;

1. B M
(1) e paHm
(2)EZHML. EZERSOHM(FIXE . BERN. EHA.IBER. [IE. BERA.
REREN . RREE . BER. DER. OVA—FAVMNEREBREESHFARARALENE)
(BINESOEV{ES8g /dL UL TOEMBHA W I 2 dL L EDRFELAESTOEVIE
ETZtf-od9Hm
(4)24 BREARIC2EGL EDZMHAHNNEIFOEFOMZHELSTHHM

2. BEHM*®
tiRusoeToHm**
AXREMBRREDITMEE (JBAT) L8 B (CTHIEEHE
OEREUERUVAEBMEOENE., BEICECTENAREERETAE

HKEWEBEERUEEEAFOBEGICEITABESEE

1. BEZWICHAVLEBKRER BEMRFICHALT. 2HEELICHEDOREN LG EIC
F.WThOBHOLOFAVWTEELZ AL (EL. SZEFROBRAZTIBKRERSE
THOT . HERAREGCLDICES. ).

2. BEMIBEICEBIAEEENFICOVTE. . BUCEZMNEEDO T CAENATHOATLS
RETH->TC. BEA6HH AR TRLBEVREZEMI YT 6T 5,

3. BB . EKDEEANLEOEEEAFEET—EULICRALAEVETHLAN . SHELTERE
BETIENRELZLDICOVLTIX. EREMKOANRET S,

44



&#$l ) Haemophilia(A Ichinose »)EE

Ascwdet 18 laraary 2L | Fowiend & Marce 2021 | S paprset £ March U021

DOt 101 e LA

ORIGINAL ARTICLE

mophiiagl wiLey

Pathological coagulation parameters in as many as 54
patients with autoimmune acquired factor Xlll deficiency due
to anti-factor X!l autoantibodies

Akitada Ichinose™ © | Tsukasa Osaki*®* | Masayoshi Souri**?

"Dupwanant of Mokeculs Paiho

Buw bpreilvy eof] Patte Sadagy,
Taruagsts Univenity Schoal of Meine
Farnagais bygue

“The lpan e Colaur o e ey o b
Crman IR an Aagrdresas A goined
Cogaaton Fache Delicmrees

B ppeitag bry the Lanwrwes Wy of
el Lavat and Vel are bl b ]
Tarmuagsts Lupas

‘Deswarest ol e et
Hiypkrs Tamagsta Lrdverity Crageae
oo ol Wedw s Sesie Yerugate
[

Coarengas S noe
e

Masiude Patha-Bhodrerary sl Pasha

Fubagr. Vevagsds Urivervin Sovpalof
Mokl Yoragma, #0785 apen
freal artvecilien) f veragda v = o

Furl g bvha el ey

Ton ey wom tapEorsd B part by
reyrayh guh brpen T faparene Miming
o Hadty Laber and'eullws DAL W)
el P japaee Wenb of B elen
Chdtuare, Saerte Sceace s Tecksclagy
ISEXT]

Abstract

introduction; Autcim=une factor XiI (FXII deficiency [AIFLI0] doe to arti- 0N
autcantibodies is an extremely rane. We-threatening bleeding disorder thal mostly
occurs in the clderty. The rumber of patients dagnosed with AF13D his been in-
creming in Japon, probably because of the natonwide survey on AIFLID supported
try the Japanese Mimistry of Health, Labour ang Weifare,

Alm: To esplore the pathologic characiesistics of coagulation parameters in AIF13D,
Methods: AFIID-fukeclnd cases wife cofeulled, and wnderwent unifiedinte
grated coagulstion soreering and were definitively dagnosed s AF1ID seporateiy.
Resutts: AF 130 patients had lower FX00 antipen lesess thar mon-AlF 10 patients, but
their vaues ovedagped. Ameng a sedes of 22-item screening tests and their resulting
parameters, the FXIN inhibitory potential yiclded by a 11 ssising test of the patient's
and heaithy tontrol's plas=a and its ‘residual FXI activity’ in 54 AFLID cases were
most distinguistuble from 139 non-AIF1I0 cases, followed by FXII activity per se
and FXEl-specific activity. While the cress-dnked o) plaamin inhibiter level reduced,
the levels of D-dimer, fibrin/fibrinogen degradation products and plasmio- plassin in-
Fabitor compies noressed. probably becayse the patients’ haematoms ronspecifically
mduced secondary fbrinolysis m both AIF13D and nom-ME13D patients.
Condlusion: AIF13D appears 10 induc a hypacoagadopathy combined with a hyper
Titwinolytic slale scondary o sovere FON defidency ciused By anti-FXII atoamti-
bodies. and the consequent bieeding further modifies its pathological conditions. In
addition, the 1:1 mixing test of FXH1 actwity was confirmed ta be 3 relable screening
mathad for NF130. especially whed its derivative Darameter, st as the FXNinhis-
tory potential’ er ‘FXII inhibitory potential ratia. is emgioyed.
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Management of disseminated intravascular coagulation associated
with aortic aneurysm and vascular malformations
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Abstracn

Aoric sneurvems and vascobar malformertions are sometimes assecinied with disseminaied mirpvassubar coagulation (DECE A
ivpical hieod coagelation e shows decrease in plateler coim and Al inegen, and inceeises @ Hhnsibanoges degradation
renducts | FIH) and [-dimer, The cosgulston aconetion marker theombsin-antiihrembin comples (TAT) and the Atrinoheis
activamion marker plasmin-o. plasmin inkabiter (FIC) are sipnificantly increased. oy plasmin mhibitor (3Pl s significamly
seduced. Since B3 prokagasin of prothiombin time (PT) is aoiceee and activaisd pariml ihrosshaplasiin nse (APTT)
15 shorened in some cases, DIC cannol e dapnosed or ruled ost by FT and APTT alone. The cornerseno of ratmeni for
DEC s o ireal the emlerlying discase. However, surfery = sl possible in some cases Fodlow-up miy be appropraale in
pemtiznis with abnomisl resuls Trom cosgulasen 128 and Bo Besding. Howeves, pharmacoibengy i olien fequined 18 coses
with bleeding. Unfractioraied heparin, low melecular weipht heparin, projease inhibilors. recombinant theomtomaodubing
ot oral amicosgulanis, ard fecior X1 preparalions e effective. IT PEC s o gealec sy ascreassd and o P is sigaidcanly
decreased. or 1f the Heeding = srvere. iranexamic acid 13 used 2 an antrfibnnol yvhic therapy with arcoagulant therspy. In
wpch cases, altention shoold bo pead noi caly 1o TAT b also changes in PIC

Kaymords Aot anourvem - Vasoular malformations: - Dessemanased mtrpvascular coagulation - Fibninohie acsation -
Dhrect oral ammicoagulent [THRAT)

Intraduction

The reemal arterial wall comprises a three-layered struc-
vere froi the inlravassuler luneen to e intime, medle, ad
adventitia. The aoris 5= an chastic-type artery in which the
AERInEE cOfprises visoekat endothelial cells, o subendothe-
Nl leyer, pail an isrereal ¢lesic laming compesed of elasic
fibers. The media o= tha theckest laer of the aortic wall.
compiissig 40-70 layers of fenestrated elasiic membrans,
wascular smooth muscle, and exiemal clastic lamina The
adventiba v composed of Ghmoblasss, collapen fibers, and
viaka vasrum, and b coatsaous with the surfousding con-
meclive hssue

=l Ehinea Yaraia
akacaud targa i preail cran

U Ceganmes) of Bessodogs, Kaviises Lniven iy Aeapial,
131 Taborararsi, Kenacwws, Tobe o §320-8841, Japan

An afeuryss in which an amery eqposds while sain-
taining the three- lmered siructore of méima. media, and
mlventitia is called a rue aneurysm. When ormed by only
simie of the e layers (e ., only he alsenlitia of only the
mlvemitia and madia), e patholopy is known a3 a2 proudo-
nelrysEl Anciurysas ane alse classifed i spiadle-shisped
of §ecculer aocording po e everall mosphology (Fig. L.

Thoracs sortic aneurysms are <lassified a3 ascanding,
wech, o descending, dependag o the [ocation of The insu-
e Abdominal aortic ancuryems are classified as upper
or leeser anenrysms. according 1o their positson companed
To ahe Bilurcarson of the renal ey,

Causas of sortic aneurysm include areniosclerosis,
Iraumia, sullassaion. infction, and congenital Sactors.
Asteriosclerosis reponedly soossts for= B0 of somic

aneurysme= [ 1].
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with severe hemophilia A
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Abstract

Feplacamaen! eragy in savers hamophida A leads o liscdor VI FYI mhision in 30% ol
pationts. Facor Vil gene (F&) mutation type, a family history of nhibdors, efhnicity and
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fion tools based on regression models. Recenty investigatad immune regJdalony genas
couid 8o pliy & pan n mmunogescly. Our aiyecive i 1o idertily bic-chnical and genstic
markers for FVIL inhibdor development, taking into accoun potantial genatic fegh order
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cemers in Born and Frankiun respedively. Dala was colected n ihe Eurcpean ABIRISK
wanSMART ditstass A subset of 125 myeraly seciod patierss fom Bonn with relable
information on fine (rearmant was sakeciod as aligitie 107 rigk syaification usng a hyteg
ree-based regrassion mode’ (GPLTH). in Ihe eligitie subsel. 58 (86% ] pitents developed
FVE inhibitors, Among herm, 48 (34%] wars Tigh sk’ F8 mutation type. 19 (33%) had a
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Pistory of inhibigors and procuct type. distinguishes twe groups of pationts: a high-nisk group
fior imrmurogenicity, ncuding patents with postive HLA-DRB1* 15 and genotype G/A ard
A/A for IL-10 rs 1800886, and a low nsk group of patents with nogatve HLA.DSRB1*15/
HLA-DQR1*02 and T/T o GIT for CDB6 ra2 681401 W show assocalions betwesn
genatic tactons and e oocumence of FVIIinhipior development In savere hamophida &
palierfs \shing ric sccourt lor high-ordee inferscions using & genecnizmed panislly irear
froc-based approach.
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Abstract

Autoimmune coagulation factor deficiency (AiCFD) is characterized by sudden excessive bleeding due to autoantibodies
against coagulation factors. This occurs primarily in elderly patients with no family history or previous clotting issues. How-
ever, the detailed mechanisms underlying autoantibody development are not well understood. Here, we evaluated the plasma
proteome in patients with AiCFD and compared it with that of 22 healthy controls and 17 patients with non-autoimmune
acquired factor XIII deficiency (acF13D). We identified eighteen proteins whose plasma levels were higher in AiCFD than
in either healthy controls or patients with acF13D. Most of these proteins were found to be acute-phase reactants or immuno-
glohulins. Patients with acF13D had lower levels of nine of these proteins and higher levels of the remaining nine compared
to healthy controls. However, in all cases, these protein levels were much higher in patients with AiCFD than in those with
acF13D. These results suggest that an inflammatory response independent of the acute inflammation caused by bleeding
can occur, which may lead to the development of AiCFD. Therefore, we believe that severe and/or chronic inflammation,
probably due to an underlying disease or aging, is the most important factor in autoantibody development.

Keywords Acquired coagulation disorders - Autoantibodies - Autoimmune diseases - Plasma proteome - Inflammation

Abbreviations MHC Major histocompatibility complex
AICFD  Autoimmune coagulation factor deficiency CTLA-4 Cytotoxic T-lymphocyte antigen 4
autoAb  Autoantibody FXIII-A  FXIII-A subunit
FVIII Factor VIII SLE Systemic lupus erythematosus
AiF8D  Autoimmune FVIII deficiency acF13D  Acquired FXIII deficiency
FV Factor V Ig Immunoglobulin
AiF5D  Autoimmune FV deficiency FIX Factor IX
FXIII Factor XII1 HB Hemophilia B
AiF13D  Autoimmune FXIII deficiency iBAQ Intensity-based absolute quantification
AiF10D  Autoimmune factor X deficiency alloAb  Alloantibody

GO Gene ontology

ORM!1 Alpha-1-acid glycoprotein 1
ORM2  Alpha-1-acid glycoprotein 2
AlIBG Alpha-1B-glycoprotein
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Measurement of coagulation factor antibody levels is useful
for diagnosis and determining therapeutic efficacy in hemorrhagic
patients with autoantibodies to coagulation factor Vill and factor V:

results from a single center in Japan
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Abstract

Coagslation factor mbubitors (CFls) sometimes cause fatad bleading condimons. Determnation of an sshabdor titer (INH-
tter) using the Bethesds method s essential for Sagnosing Eseases aswociued with CFls and examining the efects of
immsuncsuppeesyive therapy. We reviewed 17 cases with CFls (aciquined bemophilia A p=11; FV inkibilor, » =6) to examme
the usefulness of dotermuning quantitios of an ssoaneibody 10 & coagslation factor (CF-1gG) by ELISA for disgnosss and
therapeutic efficacy, i compared with INH-taer. Oue patent with an INH-titer and o evidence of CF-IgG was bapus ani-
coagulant (LA l-positrve, and thus the positive INH-titer may have been a false positive comsed by LA, Although INF-tmer
alon: was ineellic et to coevectly sdeanifly patients with CFL, determination of CF-1gG appeared 1o be peell In addition,
even afiey INH-titer Ssappearatice, hemonhagic conStlons recumead when CF-[p0 wis detecied. These Andings sugica
that the presence of a clvarance antihody agamst the coapaistion facwe miphe redoce the aconvsty of than coagulanca facter
even afer disappeaance of e cormesponding semrnalizeg aaodody. Alihosgh the SGagaosis and Berapeulic efficacy can
also be determined by INH-ter disappearance and impeovement of comespondng coagulstion Bactor activity, determmmation
of CF-1gG by ELISA can impeove the acomracy of these assessmonts

Keywords Acguined hemophilia A - Factor V mhibitor - Coapelation factor anubody quantity - Rethesda method - ELISA
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autoimmune coagulation factor deficiencies in Japan: A
single-center analysis

Tsukasa Osaki ™™, Masayoshi Souri "¢, Yoshiyuki Ogawa *“, Hiroko Sato “, Tetsuo Mitsui
Akitada Ichinose ™"

" Japanese Collaborative Research Group (JCRG) on Autoimmurne Coagulation Factor Deficiency (AICFD) supported by the Japanese Ministry of Health, Labor and
Welfare (MHLW), Yamagata, Japan

¥ Department of Molecular Patho-Biochemistry and Patho-Biology, Yaomagata University School of Medicine, Yamagata, Japan

¥ Department of Public Health and Hygiene, Yamagata University School of Medicine, Yamagata, Japan

* Department of Hematology, Gunma University Graduate School of Medicine, Maebashi, Japan

* Department of Pediatrics, Yamagata University School af Medicine, Yamagata, Japan

ARTICLEINFO ABSTRACT
Heywards: Background: The early diagnosis and prompt treatment of autoimmune coagulation factor deficiencies (AICFDs)
Autoantibody

are challenging for physicians when patients present with pseudo-deficiencies or pseudo-inhibitors of multiple
coagulation factors. A reason for this is the diagnostic confusion caused by the apparent reduction in coagulation
factor activity when using common one-stage coagulation factor measurement assays.

Methods: After confirming the presence of autoantibodies against each coagulation factor, we retrospectively
examined the activity of factors ¥, VIIL, and IX (FX, FVIIL, and FIX, respectively) and each coagulation factor
inhibitor using their chromogenic substrates among 33 patients with AiCFD.

Results: Because the apparent coagulation factor deficiency was completely or partially restored in the chro-
mogenic assay, 4, 9, and 22 patients with AICFD were suspected of having pseudo-FX, pseudo-FVIIL and pseudo-
FIX deficiencies, respectively. Moreover, in the chromogenic assay, the specific activities of FX, FVIII, and FIX
(determined by their antigen levels) were higher than those in the one-stage assay. The titers for FV inhibitors
showed negative correlations with the ratios of FX, FVIIL and FIX activities measured via the one-stage assay and
the chromogenic assay. An especially high titer of one coagulation factor inhibitor tends to either cause pseudo-
deficiencies or get mistaken for being a pseudo-inhibitor of other coagulation factors.

Conclusion: Chromogenic assays appear to be superior to conventional one-stage assays when measuring coag-
ulation factor activity in AICFD cases. Detection of anti-coagulation factor autoantibodies is recommended to
avoid overlooking the presence of non-neutralizing autoantibodies.

Autoimmune coagulation factor deficiency
Chromogenic substrate assay

Coagulation factor inhibitor

One-stage (clotting) assay
Pseudo-coagulation factor deficiency

1. Introduction formation [1,2]. Severe congenital or acquired coagulation factor de-
ficlencies may result in bleeding symptoms [3 5]. Rarely, autoanti-

Blood coagulation is an essential biological self-defense system bodies may be formed against any coagulation factor, causing bleeding
involving the sequential activation and amplification of approximately [65-8]; this is referred to as autoimmune coagulation factor deficiency

10 coagulation factors at the wound site and subsequent fibrin thrombus (AICFD) [9,10]. Most cases of AICFD involve coagulation factor

Abbreviations: AICFD, autoimmune coagulation factor deficiency: JCRG, Japanese Collaborative Research Group; MHLW, Ministry of Health, Labor and Welfare;
DID, Designated Intractable Diseases; ICST, integrated /unified consignment screening test; LA, lupus anticoagulant; dRVVT, diluted Russell's viper venom time; CMT,
cross-mixing test; BU, Bethesda unit; AU, arbitrary unit; FVIIL factor VIII; FV, factor V; FXII, factor XII; VWF, von Willebrand factor; FX, factor X; AiFED, auto-
immune FVII deficiency; AiFSD, autoimmune FV deficiency: AiF13D, autoimmune FXIII deficiency; AIVWFD, autoimmune VWF deficiency; AiF10D, autoimmune FX
deficiency; PT, prothrombin time; aPTT, activated partial thromboplastin time.

* Corresponding author at: Department of Molecular Patho-Biochemistry and Patho-Biology. Yamagata University School of Medicine, Yamagata 990-9585, Japan.

E-mail address: aichinos@med_id. vamagata-uac.jp (A Ichinose).

hetps://dol.org/10.1016/.thromres 2022.03.006

Received 1 December 2021; Received in revised form 22 February 2022; Accepted 7 March 2022
Available online 10 March 2022

0049-3848/E 2022 Elsevier Ltd. All rights reserved.
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A Review of Autoimmune Acquired von
Willebrand Factor Deficiency in Japan

Akitada Ichinose, MD, PhD'? Tsukasa Osaki, PhD'22? Masayoshi Souri, PhD'-2
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1 Department of Maolecular Patho-Biochemistry and Patho-Biology, Address for correspondence Akitada lchinose, MD, PhD, Department
Yamagata University School of Medicine, Yamagata, Japan of Molecular Patho-Biochemistry and Patho-Biology, Yamagata
2The Japanese Collaborative Research Group (JCRG) on Autoimmune University School of Medicine, Yamagata 990-9585, |apan
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3 Department of Public Health and Hygiene, Yamagata University
Graduate School of Medical Science, lida-Nishi, Yamagata, |apan
4Department of Haematology, Sydney Centres for Thrombosis and
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5F;{ru[l_',,r of Science and Health, Charles Sturt University, Wagga
Wagga, Mew South Wales, Australia

Semin Thromb Hemost 2022;48:911-925.

Abstract von Willebrand factor (VWF) forms high-molecular-weight multimers and plays an
essential role in hemostasis, and thus its deficiency leads to bleeding symptoms.
Acquired von Willebrand syndrome (AVWS) is rare, but potentially underdiagnosed,
and develops in various underlying disorders. AVWS caused by anti-VWF autoantibodies
is @ rare subcategory of AVWS that can also be referred to as autoimmune VWF
deficiency (AIVWFD). We performed a search of patients with autoimmune coagulation
factor deficiencies in our nationwide survey in Japan. Among these, suspected cases of
AIVWFD were extremely few, with only 11 case consultations in the last 10 years. Of
these, three and five were respectively positive for anti-VWF autoantibodies (anti-vVWF-
Ab) and VWF inhibitor (VWF-inh). We also performed an extensive literature search of
other cases from Japan, and in total, 40 cases were finally identified to have AIVWFD,
with mean age of 55.0 years. Most underlying disorders were lympho- or myeloprolif-
erative diseases, followed by autoimmune diseases. The major bleeding sites were
subcutaneous and mucosal, the bleeding severity was moderate, and there were no

Keywords hemorrhagic deaths. Bleeding time was prolonged; factor VIl activity, VWF antigen,
= von Willebrand factor and VWF activity were decreased, and high-molecular-weight VWF multimers were
= deficiency absent or decreased. These are similar to the commaon abnormal laboratory findings
= inhibitor observed among general AVWS cases. Hemostatic therapy often involved VWF
= autoantibody concentrates and vasopressin, and antibody eradication therapy often included
= neutralizing antibody  corticosteroids and achieved remission. Notably, of all cases, 68% had anti-VWF-Abs,
= nonneutralizing and 83% of anti-VWF-Ab-positive patients were also VWF-inh positive, To accumulate
antibody precise clinical information on AIVWFD, it is necessary to verify and improve the
= lymphoproliferative measurement methods for both anti-VWF-Ab and anti-VWF-inh. These findings from
disease Japan should be confirmed in other geographic localities.
published online Issue Theme Celebrating 50 Years of © 2022. Thieme. All rights reserved. DO hetps:|fdoi.org/
July 8, 2022 Seminars in Thrombosis and Hemostasis ~ Thieme Medical Publishers, Inc., 10.1055/s-0042-1749088.
—Part I; Guest Editor: Emmanuel |. 333 Seventh Avenue, 18th Floor, 155N 0094-6176.
Favaloro, PhD, FFSc (RCPA) Mew York, NY 10001, USA

56



&RV AiFSD 2R EREERE £8 (1/3)

288 BEREMHEXRMERERFRZIE
<EEE#E>S

NBECAEMERMERSE V. SEF (FVSRZIE(LVHHEESEAFAEE2—)DE

Definite, Probable xR &35,

A EKF

(1MBE1TFELURICEEL-ENERLASHD,
(2)/85Mm KR GEEM FV/5 RZE) DREEMNEZL,
() MM EEDOEEFEEIGL, (2B E D LM 8 (hemostatic challenge; %4 &5. F

ftT. thel. 7785

HE)IZE-HmE AL,
(4 EBRECHRM/DMRELCEDBE TS AL,

B. @BEMAR

1.

BRENBRETFV/SHEDLUTNIDOEEDAI2UELEDERENAHLGBEIEFV/57E

M. FV/S5SIMBEENEEED 50%LT),

(1)FV/5 FM (FV/5:C) : ih T = LETF
(2)FV/5S R E(FV/5:Ag) BEIZELET
(B)FV/5 EEHGEH  IMEE) BREIIELUET

HEZHRARE

(1)PT BLU APTT XEEBEHABRTA EES—BTHD" .

EFOMBLREENBOMBESEECERESLT. 37CT2EHMMMALTHILPTH
JUAPTT ZRIET2. BB MICTIC TRINIESMVEEF—DFEEERS. GH. Y
EERAERBEON-TATZVFIATISUITE, BEEERICPTRLIUAPTTZREELTE
SEREOERIEZEHONIOT(ENFREE) . BAMICERTHD.

(2)F5 AVEEA—(RENFME) " FETS .

HERE: —EE0EENBMBCHEACEEFRUCENOMBEEES LT, 26

] 37°CTMRLTHoEEF FS EMERETS (RNEAHE) .
() Fs BEhfFE " IERETS.

FEMRFHREE, EICHEEHE (1L/70vMEELISA R A L/DOYMERE)ER L
TREFMICHRESNG. FSMVEEA— TabhbAEEHR F5 BE AL, REFNEA
ETHREHSN . BMEBEICRFIN FS BCRALBHMICRE TIENTRELOT. BE.
RENHEEZODR . BEROHELPZBRBCHEATHICHFIND,

BHE. BEURAE(FoAVEES—)DIHEEE. ik g AP BCEIZ2PREE. H
P20MITOTAV A-. TOTAY G -£I77O-ARETORFNIEBHE TF5 1 vEER—A @D
AEGHDHEHoNNE. 31 F5 B AR EMEEBEELTRL,

57



&RV AiFSD 2R EREER £8 (2/3)

CHYRERESHABTRZE (FIEA) THOTH, ZOEAVEES-RICELTEICELEHD

NT.HMEBVTEHERETIENLEFLL,
CHMEREEULBVMVMA FS BECRARAEMNLEZHIEFEAETIENRESNATROD
T.A-(1)EB-10BLEDERERRICESHEL,

C. &R
INSMER GEEME FV/5 RZE) ., A XM FV/5-FVII/8 EERZE. ETHRIE
FV/5 RZJE (FEEMMERNZEEERE (DIC)AE) . GEEM) EX/I0RAFFIORZIE,
ECREMHBRRXMEFIORZE.ETOZRMEFIORZE. GBEEH) 7OrOVECRZIE.
BEo®EHEXMEIOMOLVEVRZE. 2TOZ XM T7OMIVELRZE . BCRENSR
AU FXINM3RZE MIVEBREERBELEZBEN TS,

<EgEWwmohTa)—>
Definite: ADET+B1ELUB2-(3)Fim=L.CERLEELD
Probable: AD £ T+Bi+B2-(1)F=EB2-(2)%FiE-L. CEBRILI-ED
Possible: ADZ2T+BI1 #iiml=94L1D

<BEmR>

1. —fEmmiEEERE
(1) MR B IEIER
(2)PTBLUAPTT.- AT ER
(3) M/ iRE: BHEITER

2. FOMOBE
W—TRAFoFAT TS BEHHIWVTBEFEDIES (. 1 CL- S 2GPI ik vH AL
CHIEVIgGEBELT.FV/ 5 AVEEA—DREDBEEE THARREEEZRNTIER
Ly,

58



&RV AiFSD 2R EREERE £8 (3/3)

<EEESE>
BEIEMICEFEHDOON) ~(4)OWThhF1IELL EEILE-PFEEMELTRET
B,

1. EfEH M
(1) Bappy7aH m
(2)EZE. EZEFOEM(HAIEX. BEBERN, EHA.EBERRN. JE. WER.
REREN. LRSS BRETN. DER . OV —FAVMEBRRZESHRALE M)
(3)ANESFOEESg dL LULTOEMBHA N E2g/dL LLEDRELAESTOE VIE
ET#4f-09Hm
(4)24 BREARIC2EMG L EO2mBHANEFMEKFEMENE LT HH M

2. BiEHm
tRusoeTcoHm**
CBARGERERMELFEE (JBAT) LS BICTHILEHE
CCEHRMRUVAREOHME, SECECTLEMAREERT~E

HEWMEBERUVEEESFOBELICETLIBESIE

1. WEZHICAVSEBERER. REFRFICEHLT. 2HEELEICHEBORENZLVGEEIC
. WFTHhOBHOLOEFRAVWTEELI ALV (L. SEFROBRBETIBREERSE
THoT. ERARELLDIZES. ).

2. AR ERICBISPEEESHICOLWTE, BULCEZNEEOD T CGARMSTHLATLS
KETH-C. BN AR TRVEVKEZEMAHIETHEET D,

3. BB . EROEENLEDEEESFEETC—EULICZAELEVWETHIN. SHELTERE
BT ACEARELALDIIODLWTIH. ERBHAOHTRET S,

59



B W mEAR (—EEFS)KRE

MRS, 4010 10

brEOETHEF288-4 B RGN
EXEREEV/5BAFRZE(AIFSD)
EFO-HOERHT K-

~ .

R SRR S

nedtrabeay meowmbody, hemeowatic (hargry, wntfscey cragication therapey

I SAETOENR

dASMESY sAacCKRLTIDRELAEN
ORENTYRCESRNRRTAL AW
RATithed, BNERTFEHYEACKESR
BERLZLCaTRARERE T XZNE
dixl, agitedTe. —henchen
MWHFXTR stotmeiine congulation Lactor
deficiency : ACFD)) 0P (Y, Fo@RE Fion
IR4Y 54 LT

B OFCNTERENTFERLR
(S P & 10 C i m xIm/ B F (FL A
AU T T e & XTI/ 1) Gogeired
hacsarrhaphilia XII1Y", RERNCR2S
NFX SN, sulslmmuse FI13 deficency |
AFD A - ) nZlnEEREsmn L, £
DR RS vor Willehenad Sactor (VWFI X
L (mtoimmune VWF defioency | AIVWFD .
NCRSENBVIN/SEN TP XZE
teimmvene FA deficiency : AIFRD), ACQ %

ROEABVAN T FS X EE autaimmune PS
deficiency : AIFSD!, ACRERSHARX 0N
FIF10) X F 1 (astoimmese F10 deficiency .
ARFD EMENR - ENL, FALOBKAN
CERYIFENE - AKLC, HNYHirEe
ML AL L, AR aT
4. AFIZD, AFED, AVWFD, AFSD 240+
NAEETH, 200784 0, 01706 H, D18
VAN EHMEME RG], 1887 863 a4 -
Gk, AFDL AT RIS
MBS =00, EMMOARNBREIPATALL
Vil TWE.
ShLOBiERGMNSRENS &,
AFLAD " AIVWFD I KRS By [ ¥
FHNEBAT: « BRUAINELLILTHE
LS AT RN | EARE S %
L' Mins ¥ 1 F24 2472 CAERD
HTLE, ARD CHAARIERTRVEN Y
{ FEBRMATERS . LI ANFEDI
VTR, MM T4 2RE SV ACFD T4 L

* Gallagae by diagness s masagtiierr o paterts o1 Jom s fesgraied amatalde dhease 2984 amsiminise
mapred casgulsten acar V5 delcwncy 1A ( Acorpied Deceniver 4, 251270

U Alctads ICHIMOSE MDD, Pl Hide WADA, MDD PhD A& [Bdeaakn ASAKLEA LD FLD: §'1TRAN
FEEE WA | FEE NCESTENN FEZACRTLRFARR Y v~ [ S 0usal 1LER
CRARIMNINL ; Besearch Gevuap of |spumsos Miviery of Hleakh, Lalvr md Welbas Scentiis Rowanch Fund
“Copsdisstben alwevidtbin ™ Japatese Colldwirative Besewch Grdg oo Mirorumane Crapiatvn Faoter Defl
chenny | Vamagmn Dnversdty Shedd of Mstiiee, Tenagana Yimagan 209585 JAPAN

FORATER?AG FNETER. C AN TRCRerL F-, * CEATRTRY PR TAN, ¢ itk Tal

BRvEAFERA SN



&$# X Thromb Update (H. Wada %) #2E

Thrvembost | pelaw 4 i 2030 | | (OFCS
Conteney lisey genilable st - ooe e
Thrombosis Update

et DSl e v i v el S wprdats

F1 SEVIFR

Coagulation factor V inhibitors, a review of the case report literature
Hideo Wada “ ", Akitada Ichinose ', Katsuya Shiraki “ ", Hideto Shimpo ', Motomu Shimaoka *

 Vapu— o L i | ey Wl My Toepe md L W e Tl By L

i T e T e T M R T T ST S R R ST e
i v Wt kit P B Ny ) P B | et | S Nl o Mk eV g, g
Wil Pk v et bl al [ — Py g

T e o Wi i Fateduslogy ol | ol Sibese Bdagy M | weeridy el b bl of Mk [ g

ARTICLE INFPO ABSTRACT

Bachgrewnd Cosgelation Shoue ¥ (FV) iakiSde b o mew Sesies aad bew reviews of rebeves vy oo Iy
sdubine furey P cojmdtind

Ulatuais A Pubdden] wes b slerdifel |00 rrpeeh on L v § iedabisrs i mlich § 50 patieres et e sribere
bor unrtenien (b Srview

Femile Ovw beadeed 881y oo weth profoeged clortng e ad PV obubiior pest vy were welscond The e
ST U OB tida e e [l S T, Bl Tl BAopla i AT S
LA s dbaesed an blaogeaiie et Py actividy man - 2% sl Py ihidenaen ased mase blewdiag (VR) wmn
bsrryed 1 AN PN o csae [heve e b wgrilesnd dillereesses o U o sswiakiy swsey b sieriying
cowaityen The suss herwpier ko Sierdeg were besh frooen gl srd plerbe cvcrstrer. ored the suss
errvEsmEpprrmey ey wery produscloes  cpcbeptorpbarrsds wd eerwvrsous pewseseag bl Theere
wre 5 Srfermor B lbormon fen beranen P ek sk and wehous MB o8 beresen wrviea asd fad-
wrvivors. The meenaliey cee was |40 (23 P o PY abisaa anh bl e 10 0% @ FY e ot bees N
bl w2 TR and e pedian servs sl presal was (18 meeibs

Comehupaemn IV acttoity swas < 70 i ol patierss weth 5 iubdwerr Wiie balf of the patersty @l sedt hawr VIR (b
v ol By e ) Akl tegher o These il W8

1. Intreducsion

Coagulation factoe V (TV] is pronastly syrefesiaed by the Bver, sed
wind FY 8 detecied o plasna. with sppeiaimetely 2% of the oo
leting PV fosnd within plaseles o pransides 1,71, Activaed FV is the
plauma cofacion for the prochrembiaase comples thal scivases pro-
thenmbin 10 thewrmben || FV sperifa jahcnos, & heassarcibaady for
FV mos oten develops sfev epesure to peeparations of bovins
thronbin conisnmyg bevise FY in patients whe have undergose condio
wargery, and an aloaniibedy can also develop in FV Jeficem paliesis
afves reatmsenl with fresh frowen plawsa | 0] FV sussartibaodies aee
detevied o patieats i the peataqurative sane thaone wh have recesvesd
ol trarnfease, patein Meated with satidictis, sad thow wity in
Enne diesse (0,0 ]

A satotmereuse scguend factor X111 deficiency o often aasocetnd
with severe Hoeding ead sesuls b2 8 poor cuscome. osrver, the clirscal

wymiptorte and gelieites of palleni w i sogetied I IV b
(AFVD)| vary gresily Patiests are ofvm ssyogpicmanic of have nild =
wyesy hamorrhagi mantiestations. there arr abio frpart of Gromibong
commplidation | 1 Allbowgh ssse UFVD paliests wilhoul severe
el wede watwtaves G Urdled el paleili with AFVT weir
trvaresd with sappamen Seragy o IRmusupeeve therapy [ ]

Canes ad AV Rave been reported o the USA and Canada [ 4],
Barope (47 81], Japan [52 1 27], end ocher comntries (124 0] A
e were few sywematc reviess of AUPVD. we analvend (he seports
ihe rebevend bictwrare and cusmined e Charscierniion, restment, and
s I8 patienss with FV indibiies

11, Swasegy of searvh

The mchuion criersa wery a0 foliows the PabMed database (0
o pabemed act asm n poe ) wen warched for amicles pabbished

* Uorrespesding sthee [epartmen of Comrel and Ladorsory Madess . Mie Pretectarsl Cesersl bledoal Cramr. Amociswd Departmers wink M Grabues

Schoed of Wiedise, 3455 L 11 Chus Mieaga, Voiksiche Mis, 5158501 lupan

[ T e W 1

X ihoa o, L LOIAC) e 38A1 1IXTTLS

Besrived I dtadery XIX0 Rewwtved by reviorsd lorm |5 Jose 00|, Arvepied 18 Jume Q)

Apadabie malne IS Saw N1)
D ATINC XD The  Asibues Pubdisberd by  Bhewter Lk

e e

hin & o0 spen sttria aitiche sl e OF MY NCND  Bowsse

61



BEY STH(A Ichinose »)IE

A Review of Coagulation Abnormalities of
Autoimmune Acquired Factor V Deficiency with

a Focus on Japan

Akitada Ichinose, MD, PhD'¥  Tsukasa Osaki, PhD' 23 Masayoshi Souri, PhD' 2

| Department of Malscular Pathabéschermiry and Path & Acd
Yamugats Usrverity Scheel af Medcine, Yarugeas [apen

I e ppanese Calatorssae Resasrch Croup [KKRC) on Astoimmmuns
Acqured Coagul a1 Faoar Defioiencies seppaited by the japarese

for corrmpandence Abitada ichinese MDD Department
of Nuiecudsr Pmrchiochen ntry ard Pathobiology. Yamagets
Urssnrvity Schoal of Medune Yamagata 1007905 |marn

el Jabenin Bned o YarragRa v i Pl

Miritry of ealth Labar ard Wellars [VHUW) Yarragata Laar
I0epartmvent of Pubiic Mealth and Bygiere, Yamagits University
Coaduate Schosl of Medcal Scwnce. Sa-Nasl Yarmagata |sss

Lemin Thrarmb Merrost

Abstract

Coagulation factor V {or FV for the purpase of medical safety) is an essential cofactor of
coagulation factor X in the common pathway of coagulation: severe FV deficiency leads
to a bleeding tendency. Although both congenital and acquired FV deficiencies are
widdy recognized, FV defidency also presents a3 an autoimmure doorder. A naton-
wide survey on autsimmune agulation Factor deficiencties (ACFD) conducted =
Japan by cur [apanese Collsborative Research Group identified 24 new patients with
autaimirwane FV deficiency [AFVD) in the pmt 5 years. Furthermore, our extemive
literature search confirmed that 177 AFVD cases have been reparted in previous
articles publshed from Japan. Patients with AIFVD in Japan were predominantly men,
with age similar to those with other AICEDs. AFVD was confirmed as a relatively mild
type of bleeding diathesis, associated with lower mortality rate than that for AFVD and
other ACFDs reported in previous studies, Patients with AiFVD had variable FV inkibitor
titers and both neutrsfizing antiFV sutcantibodies and monneutralizing counterparts.
Although spostaneous resolation occurs in some patients, Lemely initiation of kemo-
static ad Inmunosuppressive therapies helps arrest the bieeding and diminate ants
FV antbodies, resulting in a high cumulative recovery rate. Immunological antiFy
antibody detection is recommended to avoid missing AFVD cases for the presence of
nonneutralizing aneiFY autoantibodies, Further inwestigation Is necessary to clarfy the
long term progrosis and aptimal management of ABVD,

Coagulation Laor Vo FV for the purpose of medical salety)
is 2 cofacsee of factor X (FX) in the ampliSication process of
the clomiag reaction in the coagulation cascade Severe FV
deficency, either congenital or acquired, casses varous
bleading sympeoms. '

Due to increasing mcidesce of sstelmumune coagulation
facnor defcency (AICFD ) s lapan. the Jpanese Collabarative
Research Crowp (KRG conducted a naticowide survey on
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this hemormagic Ssorder dunag the past decade, with
support of the Japinese Misisrry of Health, Labee, and
Welfare (MHLW]** Consequently, autsimmune deficien-
ches of coagularion factor XIH { ar FXITN, coageation factes VI
(or FVIIL PV and the von Wilkebeaad Gcror [VWF) have beea
enacted by the Japanese MBLW as the Designated Intractable
Diseases (INDs) codes 238-1, 2B8-2, 2B4-4 and 2BE-3,
respectively. Patlents with such DIDs are Ssancially
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Introduction

Coagulation factor X (F10) amplifies the clotting reaction in the middle of the
coagulation cascade, and thus F10 deficiency leads to a bleeding tendency. Isolated
acquired F10 deficiency is widely recognized in patients with immunoglobulin light-
chain amyloidosis or plasma cell dyscrasias. However, its occurrence as an autoimmune
disorder is extremely rare. The Japanese Collaborative Research Group has been
conducting a nationwide survey on autoimmune coagulation factor deficiencies
(AICFDs) starting in the last decade; we recently identified three patients with
autoimmune F10 deficiency (AIF10D). Furthermore, an extensive literature search
was performed, confirming 26 AiF10D and 28 possible cases. Our study revealed that
AiF10D patients were younger than patients with other AiCFDs; AiF10D patients
included children and were predominantly male. AiF10D was confirmed as a severe
type of bleeding diathesis, although its mortality rate was not high. As AiF10D patients
showed only low F10 inhibitor titers, they were considered to have nonneutralizing
anti-F10 autoantibodies rather than their neutralizing counterparts. Accordingly,
immunological anti-F10 antibody detection is highly recommended. Hemostatic and
immunosuppressive therapies may help arrest bleeding and eliminate anti-F10 anti-
bodies, leading to a high recovery rate. However, further investigation is necessary to
understand the basic characteristics and proper management of Aif 10D owing to the
limited number of patients.

As the number of patients with autoimmune coagulation
factor deficiency (AIiCFD) has been increasing in Japan, the

Coagulation factor X (F10) is one of the vitamin K (vit. K)-
dependent coagulation factors and functions as an essential
proenzyme in the common pathway. Its deficiency, either
congenital or acquired in nature, leads to variable bleeding
symptoms.’2
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Japanese Collaborative Research Group (JCRG) has been
conducting a nationwide survey on this hemorrhagic disor-
der starting in the last decade.’* Owing to this, autoimmune
deficiencies of coagulation factors XIII (F13), VIII (F8), V (F5),
and von Willebrand factor (VWF) have been approved as
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Abstract: Aortic aneurysms are sometimes associated with enhanced-fibrinolytic-type disseminated
intravascular coagulation (DIC). In enhanced-fibrinolytic-type DIC, both coagulation and fibrinolysis
are markedly activated. Typical cases show decreased platelet counts and fibrinogen levels, in-
creased concentrations of fibrin/fibrinogen degradation products (FDP) and D-dimer, and increased
FDP/D-dimer ratios. Thrombin-antithrombin complex or prothrombin fragment 1 + 2, as markers of
coagulation activation, and plasmin-o; plasmin inhibitor complex, a marker of fibrinolytic activa-
tion, are all markedly increased. Prolongation of prothrombin time (IT) is not so obvious, and the
activated partial thromboplastin time (APTT) is rather shortened in some cases. As a result, DIC can
be neither diagnosed nor excluded based on PT and APTT alone. Many of the factors involved in
coagulation and fibrinolysis activation are serine proteases. Treatment of enhanced-fibrinolytic-type
DIC requires consideration of how to control the function of these serine proteases. The cornerstone
of DIC treatment is treatment of the underlying pathology. However, in some cases surgery is either
not possible or exacerbates the DIC associated with aortic aneurysm. In such cases, pharmacotherapy
becomes even more important. Unfractionated heparin, other heparins, synthetic protease inhibitors,
recombinant thrombomodulin, and direct oral anticoagulants (DOACs) are agents that inhibit serine
proteases, and all are effective against DIC. Inhibition of activated coagulation factors by anticoag-
ulants is key to the treatment of DIC. Among them, DOACs can be taken orally and is useful for
outpatient treatment. Combination therapy of heparin and nafamostat allows fine-adjustment of
anticoagulant and antifibrinolytic effects. While warfarin is an anticoagulant, this agent is ineffective
in the treatment of DIC because it inhibits the production of coagulation factors as substrates without
inhibiting activated coagulation factors. In addition, monotherapy using tranexamic acid in cases of
enhanced-fibrinolytic-type DIC may induce fatal thrombosis. If tranexamic acid is needed for DIC,
combination with anticoagulant therapy is of critical importance.

Keywords: enhanct_‘d—ﬁbrim)lytic—type disseminated intravascular C()agulat’i(m; serine protease;

synthetic protease inhibitor; nafamostat; direct oral anticoagulant

1. Relationship between Aortic Aneurysm and Disseminated Intravascular
Coagulation (DIC)

In 1967, Fine et al. first reported that aortic aneurysm can be complicated by DIC [1].
Over the subsequent 50 years, many reports have described cases of aortic aneurysm
complicated by DIC. Although only 0.5-4.0% of aortic aneurysms show clinical symptoms
such as decreased platelet count and bleeding symptoms, as many as 40% of cases show
increased levels of fibrin/fibrinogen degradation products (FDP) and D-dimer [2,3]. Various
hypotheses have been put forward regarding the mechanisms underlying DIC in patients
with aortic aneurysms.

Some reports have revealed that radioisotope-labeled fibrinogen accumulates in the
inner wall of aortic aneurysms [4] and that radioisotope-labeled platelets accumulate in

Ini. J. Mol. Sci. 2022, 23, 1296. https://doi.org/10.3390/ ijms23031296
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Abstract: Objective: Although emicizumab is a bispecific, monoclonal antibody that has led to a sig-
nificant improvement of treatment for hemophilia A patients with inhibitors, the routine monitoring
of patients treated with emicizurmab is difficult, Thrombin time (TT) reflects thrombin burst, which
mainly depends on activation of factor V (FV) and FVIIL Methods: We, therefore, developed a method
for evaluating clotting activity independent of the presence of emicizumab. Normal plasma (NF) or
FVIlI-deficient plasma (FVIIIDP) with and without emicizumab was measured using clot waveform
analysis (CWA)-activated partial thromboplastin time (APTT) and TT. Results: Emicizumab caused
clot formation in FVIIIDP using the CWA-APTT; however, the coagulation peaks of plasma with
and without emicizumab measured by the CWA-TT did not differ to a statistically significant extent.
Regarding the mixing tests with NP and FVIIIDF, CWA-APTT showed large differences between each
mixing test in plasma with and without emicizumab, whereas the CWA-TT showed similar patterns
in mixing plasma with and without emicizumab. Regarding the standard curve of FVIII activity,
the CWA-APTT showed an FVIII-concentration-dependent increase; however, the values with each
concentration of FVIII differed between samples with and without emicizumab, whereas CWA-TT
showed FVIll-concentration-dependent fluctuations independent of the presence of emicizumab, and
the values with each concentration of FVIII were similar in samples with and without emicizumab.
Conclusions: As CWA-TT using a small amount of thrombin (0.5 [U/mlL) can reflect thrombin burst
and be useful for evaluating FVIIT activity, independent of the presence of emicizumab, it is useful for
monitoring clotiing activity in patients with an anti-FVIII inhibitor treated with emicizumab.

Keywords: CWA-APTT, CWA-TT; emicizumab; FVIIT activity; monitoring; thrombin burst

1. Introduction

The mortality in patients with hemophilia A has decreased because of advances in
the treatment of bleeding [1]. Although prophylactic treatment with coagulation factor
VIII (FVIIT) concentrate is preferred to prevent bleeding and joint damage in children with
severe hemophilia [2,3], there are still several risk factors for the treatment of hemophilia
A [4]. One of the most important risk factors for the treatment of hemophilia A is posed by
inhibitors of FVIII [5]. Recently, emicizumab, which is a bispecific, monoclonal antibody
that bridges activated factor IX and factor X to replace the function of missing activated
factor VIII, has been developed and has led to the significant improvement in treatment of

J. Clin. Med. 2022, 11, 6142, hitps:/ /doi.org /10.3390/jem11206142
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Himakine, Fukutsu-shi, Fukuoka, 811-3298, Introduction: Haemophilia B patients with factor IX inhibitors have particularly unmet
Japan. _ needs for conventional therapy.

Emall kenkenms@meduoeh-uacip Aim: Phase II/lll clinical trial, multicentre, open-label, prospective, self-controlled
study was conducted to assess MC710 prophylaxis in haemophilia B patients with
inhibitors.

Methods: We enrolled haemophilia patients who had received episodic or prophylac-
tic treatment with bypassing agents up to that time. The participants continued their
conventional therapy for 24 weeks and then MC7 10was prophylactically infused intra-
venously every 2 or 3 days at 60 to 120 ug as FVlla per kilogram of body weight for
24 weeks. The primary endpoint was the annual bleeding rate (ABR) requiring bypass-
ing agents, which was compared intraindividually between the conventional therapy

period and the MC710 prophylaxis period.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-MoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is noncommercial and no moedifications or adaptations are made.
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288 HEREMEXEERRFRZE

<EHEE>
1) BEREHHRXIERES X01/13 BF (FXI/13) R Z4E (1835 : B 2Rt M X AHXIL/13) D2
M

Definite, Probable #xi & &9 5,
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(2) RXKE - EEMEER FXN/13 RZEOREEHNL,
(3) MMt B OBEEREAVEL, 8B EO LM & 77 (hemostatic challenge; SME. Fiifi. k. H1%
RE) T mEEL,
(4) BB ELRM/NMREGE DBFIEE AL,

B. #EMR
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50%LLTF) o
(1FXIMAN3 FE FXI/ 13 IMEE EE. MELLET.
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I & P £ E E 1% B¥ (disseminated intravascular coagulation: DIC) . EE O EBHE LA =R
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(Y FXII/13 BEMELAEET S (LLTOEhM—DL L),
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e AL/70OYNE EUSA. 1 L/9O0TNELRE DREFMRE TN,
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C. &R
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(1) e M B5AA B H (EIEX
(2)PT L APTT EHIZESR
(3) M/MRE B IEIER

2. Z0hoEE

(1) /MR FXI/13-A R E (HAUME FXIN/13 FH) SR /MREBELTAET AEEEENR
HEhB0T, £XtE /B FXI/13 REEOTREEZRATIOICHERATHS.
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EICEHT REDTEN RIS, 12120 RERETREBICHERMEAMR TIEZGEL FXI/13
A2EES—(EFERE) T FXIN/13 EBEORRBOEFMEIH T T HIEITE>TFXN/I135E
BN R END, FX/13 FELMRBARBICRET HELEFECEE MRE) LA TE
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4) HEREMERXERES v/5 BF (FV/5) RZE (LVH 3% V/5 BF 1 EES—) DR IHEE
Definite, Probable Zx & &9 5,
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MROHLNNIE. L FV/5 BECREOMBEMIIBAELTRL.
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T HMEREELZWVR FV/S BERFRBEMNLZBIFETHAIEABESATLADT, A-(1)
EB-1DLBNLDIIREARICTHEELY,
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Probable: AD £ T+B1+B2-(1)XIEB2-(2)Fi#Ef=L. CEBEILIzLD
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<EBEEHNE>
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FEE R 288-1 (HE REMHRREREEXINRHEFRZIE)

From: #2F%|I[E¥E <msouri@med.id.yamagata-u.ac.jp>

Sent: Thursday, July 27, 2023 10:30 AM

Cc: HASHIGUCHI Teruto_JPN <k1581347@kadai.jp>

Subject: RADEMNTIER [Re: AIFXIN(13)D BEWEHIIC>Z £ L T
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990-9585 Lz EM 2-2-2
Tel: 023-628-5260

Fax: 023-628-5261

mailto:msouri@med.id.yamagata-u.ac.jp
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From: #2FH]1EE <msouri@med.id.yamagata-u.ac.jp>
Sent: Tuesday, May 30, 2023 9:03 AM

Cc: HASHIGUCHI Teruto_JPN <k1581347@kadai.jp>
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From: #2FF)1EE <msouri@med.id.yamagata-u.ac.jp>

Sent: Friday, January 13, 2023 12:00 PM

Cc: HASHIGUCHI Teruto JPN <k1581347@kadai.jp>; WA 2 aichinos
<aichinos@med.id.yamagata-u.ac.jp>
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From: #F#|1EZE <msouri@med.id.yamagata-u.ac.jp>

Sent: Wednesday, September 13, 2023 3:53 PM

Cc: HASHIGUCHI Teruto_JPN <k1581347@kadai.jp>
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Coagulation and Fibrinolysis

Antibodies against Noncatalytic B Subunit of
Factor Xl Inhibit Activation of Factor XllIl and
Fibrin Crosslinking

Masayoshi Souri'-2-3 Chikako Yokoyama?® Tsukasa Osaki'?3 Akitada Ichinose'-2®
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Ministry of Health, Labor and Welfare (MHLW), Yamagata, Japan
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Background Coagulation factor XHI (FXIII) is a proenzyme of plasma transglutami-
nase. It comprises two catalytic A subunits (FXIIl-A) and two carrier B subunits (FXIII-B).
We previously reported that alloantibodies against FXII-B could promote FXII clear-
ance in a patient with congenital FXIIl-B deficiency who had received infusions of
plasma-derived human FXIII (A,B; heterotetramer).

Objectives We aimed to investigate whether anti-FXII-B antibodies affect the
catalytic function of FXIII.

Methods FXIll activation and fibrin crosslinking were examined in the presence of
patient plasma, isolated patient IgG, or rat anti-FXIIl-B monoclonal antibodies.
Results Alloantibody levels were increased by repeated infusions of plasma-derived
A;B; heterotetramer, which enhanced binding to the functionally important FXIII-B
sushi domains. The patient plasma strongly inhibited cleavage of the FXIII-A activation
peptide, amine incorporation, and fibrin crosslinking in normal plasma. Furthermore,
anti-FXIII-B alloantibodies blocked the formation of the complex of FXI1I-B with FXIIFA,
and fibrinogen. Rat monoclonal antibodies against the 10th sushi domain of FXII-B
inhibited the incorporation of FXIII-B to fibrin, FXIIl activation (i.e., cleavage of FXIIl-A
activation peptide), and ultimately fibrin crosslinking in normal plasma, independent of
their effect on heterotetramer assembly with FXIlI-A. Alloantibody binding to the A;B;
heterotetramer blocked the access of thrombin to the FXIII-A cleavage site, as indicated
by the reaction of the alloantibodies to the A;B; heterotetramer and FXIII-B, but not to
FXI-A.

Conclusion Anti-FXIIFB antibodies binding to the A;B; heterotetramer and FXII-B
inhibited FXIIl activation and its crosslinking function despite being directed against its
noncatalytic subunit (FXIII-B).

© 2023. Thieme. All rights reserved. DOl https:[jdoi.org/
Georg Thieme Verlag KG, 10.1055/2-2057-8710.
Ridigerstrale 14, IS5N 0340-6245.
70469 Stuttgart, Germany
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CASE REPORT

Management of autoimmune factor Xlll deficiency in a frail,
elderly patient
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Abstract

Autoimmune factor XII1/13 deficiency (aFXIIl deficiency) is a rare hemorrhagic disorder, for which typical
guideline-directed treatment is aggressive immunosuppressive therapy. Approximately 20% of patients are
over 80 years old; however, and optimum management of such patients has not reached consensus. Our
elderly patient had massive intramuscular hematoma, and aFXlll deficiency was diagnosed. The patient
opted against aggressive immunosuppressive therapy, so he was managed with conservative treatment only.
Thorough survey of other correctable causes of bleeding and anemia is also required in similar cases. Our
patient's serotonin-norepinephrine reuptake inhibitor use and multivitamin deficiency (vitamin C, By; and
folic acid) were revealed to be aggravating factors. Fall prevention and muscular stress prevention are also
important in elderly patients. Our patient had two relapses of bleeding within 6 months, which were
improved spontaneously by bed rest without factor Xl replacement therapy or blood transfusion.
Conservative management may be preferred for frail and elderly patients with aFXIIl deficiency when they
opt against standard therapy.

Copyright © 2023 Wolters Kluwer Health, Inc. All rights reserved.
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Lupus anticoagulant-hypoproaccelerin (factor V) syndrome (LAHPS-V):
a new hemorrhagic condition associated with lupus anticoagulant

Masahiro leko'23© . Sumiyoshi Naito* - Mika Yoshida* - Kazumasa Ohmura?® . Nobuhiko Takahashi? -
Norifumi Sugawara' - Kazuki Kiyohara' - Kenji Shimosegawa' - Akitada Ichinose®
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Dear Editor,

Lupus anticoagulant (LA) is not only an essential marker for
the diagnosis of antiphospholipid syndrome, a common form
of acquired thrombophilia, but is also an independent risk
factor for thrombosis. Two conditions are generally consid-
ered when an LA-positive patient develops bleeding symp-
toms. One is antiphospholipid antibody (aPL)-associated
thrombocytopenia (aPL-TP), which is related to thrombo-
cytopenia, while the other is L A-hypoprothrombinemia syn-
drome (LAHPS), which presents as mild to severe bleeding
symptoms (e.g., intracranial hemorrhage) in an LA-positive
patient with decreased blood prothrombin levels. Addition-
ally, one-third of patients with LAHPS develop thrombosis
at the same time. Hypoprothrombinemia is thought to be
caused by autoantibodies to prothrombin [1].

There are several pathological conditions in which
autoantibodies to coagulation factors cause serious bleed-
ing symptoms, including acquired hemophilia A (AHA)
caused by autoantibodies to coagulation factor VIII (FVIII).
Recently, several cases of FV deficiency due to autoantibod-
ies to FV (autoimmune factor V deficiency: AiFVD) have
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been reported, with some having LA as well. Table 1(A)
shows details of the LA-positive AiFVD cases we found in
a literature search. The presence of autoantibodies to FV
was also confirmed by enzyme-linked immunosorbent assay
(ELISA) in several cases. In patients with AiFVD, in addi-
tion to LA, other aPLs such as anticardiolipin antibodies
have been detected in some cases [2]. In conditions asso-
ciated with autoimmune disorders, such as production of
autoantibodies to coagulation factors, aPL-containing LA
may be produced simultaneously. LA has been detected
not only in AiFVD, but also in acquired hemophilia A [3].
Patients A-1, A-3, and A-4 in Table 1 developed thrombosis.
Patient 2 had no clinical symptoms, and was diagnosed with
AiFVD based on preoperative laboratory abnormalities. It
is unclear whether the onset of thrombosis was due to the
influence of coexisting LA or inhibition of the protein C
anticoagulant system of FV by anti-FV antibody (refer to
A-9in Table 1). In other patients, bleeding symptoms likely
caused by decreased FV activity were observed.

LA was detected using dilute Russell viper venom time
(dRVVT) in seven patients listed in Table 1(A), and by other
methods in four patients. As shown in Table 1(B), the sam-
ple did not coagulate during dRVVT testing in three patients,
leading to an indeterminate LA test result. LA can affect
not only FV activity but also FV inhibitor measurement, as
LA is an autoantibody that inhibits phospholipids involved
in the coagulation reaction, and FV activation may also be
a phospholipid-dependent process. On the other hand, the
FV inhibitor binds to FV in a time-dependent manner and
reduces its activity but does not directly inhibit the phos-
pholipids. LA testing measures the difference or ratio in the
clotting time with and without the addition of excess phos-
pholipids. As FV inhibitors do not directly influence the dit-
ferences or ratio, it is unlikely that the presence of FV inhibi-
tors will affect the LA measurement system. The LA testing
results of the patients listed in Table 1(A) are described
according to the ratio or time difference. However, Tripodi
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Abstract

In patients with autoimmune coagulation factor deficiency (AiCFD]), the production of autoantibodies that
inhibit coagulation factors in the blood reduces the activity of those relevant coagulation factors, resulting
in severe bleeding symptoms. Recently, reports of patients with AiCFD have noted the concomitant
detection of lupus anticoagulant (LA), a risk factor for thrombosis. LA-positive patients may show bleeding
symptoms due to decreased activity of coagulation factor Il (FII) caused by autoantibodies against F1I, in
addition to thrombotic symptoms, a condition termed LA-hypoprothrombinemia syndrome (LAHPS). Anti-
FIl antibodies in LAHPS cases are frequently cleared antibodies that can be detected using immunological
techniques, such as enzyme-linked immunosorbent assay (ELISA). Recently, several cases of coagulation FV
inhibitors, known as autoimmune FV deficiency, have been reported. Some of these cases may be
complicated by LA, which can cause thrombosis. False-positive results for anticoagulant inhibitors are
known to occur in LA cases; therefore, immunological confirmation of antibodies against coagulation
factors is recommended. Additionally, acquired hemophilia A (AHA), caused by autoantibodies against
FVIIL, is a typical acquired hemorrhagic diathesis, although affected patients may present with thrombosis
associated with LA. Thus, it is important to remember that hemorrhagic diathesis due to autoantibodies
against clotting factors can also result in thrombosis, as demonstrated by the co-detection of LA. When
clotting factor inhibitors are detected in LA-positive individuals, it is important to confirm the presence of
autoantibodies against coagulation factors using immunological methods, such as ELISA, to avoid false-
positive results.

© The Author(s) 2023. This is an Open Access article licensed under a Creative Commons Attribution 4.0 International
License (https://creativecommons.org/licenses /by/4.0/), which permits unrestricted use, sharing, adaptation, distribution

and reproduction in any medium or format, for any purpese, even commercially, as long as you give appropriate credit to the

original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made.
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Autoimmune-acquired coagulation factor V deficiency with
hyperfibrinolytic disseminated intravascular coagulation
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Management of Acquired Factor X Deficiency Caused by In
Vitro Non-neutralizing Anti-factor X Autoantibodies with
Pre-emptive Corticosteroid Therapy

Akio Onishi'. Yuji Shimura'’, Takahisa Nakamura', Masayoshi Souri™, Tsukasa Osaki ™,
Shinsuke Mizutani', Taku Tsukamoto', Tsutomu Kobayashi', Akitada Ichinose™ and
Junya Kuroda'

Abstract:

Coagulation factor X (FX) deficiency causes severe hemorrhagic symptoms. We herein report a 90-year-old
man with hemorrhagic symptoms and prolongation of prothrombin time (PT) and activated partial throm-
boplastin time (APTT). Cross-mixing tests showed a factor deficiency pattern, but administration of plasma
products was not effective. Acquired coagulation factor deficiency was suspected, and immunosuppressive
therapy was started. After the intervention, his hemorrhagic symptoms improved. A decrease in FX activity
was later confirmed, and anti-FX autoantibody was retrospectively detected by an enzyme-linked immuno-
sorbent assay. Immediate intervention is important for patients suspected of having acquired coagulation fac-

tor deficiency.

Key words: acquired hemophilia, factor X deficiency, corticosteroid

(Intern Med 62: 2401-2406, 2023)
(DOI: 10.216%internalmedicine.0849-22)

Introduction

While acquired deficiency of factor VIII, i.e. acquired he-
mophilia A, is the most common form of acquired immune-
mediated hemophilia, acquired immunologic deficiencies of
other coagulation factors, such as factors I, V, IX, XIII, and
X, are extremely rare, and their diagnostic methodology and
therapeutic strategy have not been completely estab-
lished (1-3).

We herein report a case of acquired coagulation factor X
(FX) deficiency that was successfully managed with corti-
costeroid treatment initiated prior to confirmation of the de-
ficiency.

Case Report

A 90-year-old man was initially referred to the emergency
department of our hospital and subsequently referred to our
division with a complaint of weakness, right leg pain, and
systemic hemorrhagic symptoms with left periorbital ecchy-
mosis, scattered petechiae and purpura on his extremities
(Fig. 1) and abdomen, and oral mucosal bleeding. His left
eyelid and both thighs had moderate swelling, which were
subsequently determined to be hematomas on computed to-
mography. The patient had mild pyrexia of 37.4°C with an
unknown cause and moderate tachycardia, but the remainder
of his vital signs, including his blood pressure and respira-
tory status, were normal. His medical history included hy-
pertension, diabetes mellitus, hyperlipidemia, and previous

'Division of Hematology and Oncology, Department of Medicine, Kyoto Prefectural University of Medicine, Japan, “Depariment of Blood
Transfusion, Kyoto Prefectural University of Medicine, Japan, *Depariment of Molecular Patho-Biochemistry and Patho-Biology, Yamagata Uni-
versity School of Medicine, Japan and 'The Japanese Collaborative Research Group on Autoimmune Acquired Coagulation Factor Deficiencies
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Clinical features and laboratory diagnostic issues of
non-immune, non-amyloid related acquired factor X deficiency

Dear Sir,

As the number of diagnosed patients with autcimmune coagula-
tion factor deficiency (AICFD) increases in Japan, we have conducted
a nationwide survey on this haemorrhagic disorder with the support
of the Japanese Ministry of Health, Labour and Welfare (JMHLW).
Consequenthy, AiCFDs of coagulation factors XII1, VI,V and von Wille-
brand factor have been enacted by JMHLW as designated intractable
diseases (DID). Autoimmune coagulation factor X (FX) deficiency
(AiF10D) was recently added to DIDs.

AiIF10D is much less prevalent than the other AICFDs, and only
nine AiF 10D cases with anti-F X autoantibodies (anti-F X-autoAbs) have
been confirmed.’”3 During the last 4 years, we focused our search
on AiF 10D, induding FX inhibitors (FX-inh) and identified three new
cases. Moreover, we identified six cases of “non-immune and non-
amyloid related (termed NINA)" acquired FX deficiency (acF10D) in
Japanese individuals through periodic extensive literature searches
using the PubMed and Igaku Chuo Zasshi databases (last accessed on
21 December 2021).%

In total, 54 carefully selected cases with suspected AIF10D were
classified into two groups, 28 NINA acF 10D and 26 confirmed AiF10D,
depending on the absence or presence of anti-FX-autoAbs or FX-
inh in patient specimens, following the diagnostic criteria defined by
JMHLW.! There are at least three types of isolated acF 10D; 1) NINA
of anti- FX-autoAbs (-) & FX-inh(-); 2) AiF10D of anti-FX-autoAbs (+) &
FX-inh {-); 3) AiF 10D of anti-FX-autoAbs (+) & FX-inh (+).}-% Unfortu-
nately, there are neither standardised immunological anti-FX-autoAbs
nor functional FX-inh assays.

Although we published a review of AIF10D to clarify its basic
characteristics,’ further investigation is necessary to distinguish
between NANA and AiF10D due to their different treatments. This
study presents the clinical features of NINA compared with those
of AIF10D! to improve the understanding and awareness of these
diseases.

The number of male patientswas slightly higher than that of females
in the NINA (p = .019) and AiF10D groups (Table 1). The sex ratio
(M/F) in patients with NMINA was lower than in AIF10D. The sex
ratio of the former was similar to that reported in a previous review
(15/13 = 1.15 vs. 18/16 = 1.13) involving both FX-inh-suspected and
FX-inh-positive cases.*

The mean age of patients with NINA was 51.0 years (median 57.0
years) and was insignificantly younger than patients with AIF10D
(Table 2). The mean ages of both NINA and AiF 10D groups were lower
than other AICFDs, mostly occurring in the eldery.

Most patients with NINA had some underlying diseases/conditions
(82%), while none was found in 18% of patients (Table 1); 25%
of patients with NINA had infectious diseases (mostly respiratory
system).

MNotably, bath hematopoietic malignancies (18%) and solid cancers
(14%) were found only in NINA but not in AIF10D (p = 026 and
p =.049, respectively). Some patients with acute myelocytic leukaemia
(AML) and those with cancer showed disseminated intravascular coag-
ulation (DIC) complication, wherein FX levels might be decreased
due to hyper-consumption. However, this inference may be incorrect
because patients with DIC generallyhave mild "multiple” clotting factor
deficiencies rather than severe “isolated” FX deficiency.®¢

Mast patients with NMINA showed bleeding in soft tissue regions,
such as subcutaneous tissues (43%), the intestines (50%) and the uri-
nary tract (46%) (Table 1). Patients with NINA demonstrated less
frequent intramuscular bleeding than patients with AiF10D (p = .014).
However, most bleeding symptoms were similar between the two
groups (p > .05), indicating that NINA may belong to severe haem-
orrhagic disorders. When applied the categories of clinical bleeding
severity,’ it was noted that 46% of patients with NINA and 22% of
patients with AiF10D! demonstrated Grade 1l bleeding (p = .034).
While 46% of patients with NINA showed Grade 11l bleeding, 70%
of patients with AiF10D did®; this value of NINA is higher than that
(23.5%) in congenital FXD.” The remaining 8% of patients with NINA
showed Grade 0(no bleeding).

The mean haemoglobin concentration in patients with NINA was
higher than that in AiF10D (p = .015) (Table 2), reflecting the lower
severity of bleeding in the NINA group: patients with NINA pre-
sented less bleeding frequency than patients with AiIF10D" (2.29 vs.
3.35 sites/events on average) and lower bleeding severity grade than
patients with AiF 10D.

The platelet count of patients with NINA was insignificantly lower
than AIF10D,! which is partly explained by the fact that patients
with chronic lymphocytic leukaemia (CLL) and those with AML were
included (4 and 57 x 10%/L, respectively) in the NINA group.

Both prothrombin time (PT) and activated partial thromboplastin
time (aPTT) were considerably or extremely prolonged in both the
NINA and AiF10D groups (Table 2).

FX activity (FX:C) was also severely reduced in both the NINA
and AiF10D groups (Table 2). There was a weak negative correlation
between FX:C levels and the severity grade of bleeding symptoms only
in patients with NINA (R = —0.3870, p = .0461), inconsistent with the
previous report® FX antigen (FX:Ag) was always decreased severely

1150 I 22023 John Wiley & Sons Ltd.
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Amyloid deposition through endocytosis in vascular
endothelial cells

Seiji Nishikage®, Akira Fujisawa®, Hiromi Endoh"”, Hiroraka Sakamoto®, Tomohide Suzuki®,
Maki Kanzawa®, Shinichi Ishii, Misumasa Okano®, Eriko Nitta”, Kimikazu Yakushijin',
Hidesaku Asakura®, Kandai Nozu", Ryo Nitta”, Yoshio Katayama™, and Kazuhiko Sakaguchi***

* Division of Gemeral Intermal Medicine, Depaytment of Internal Medicine, Kobe University Graduate School
of Medicine, Chuo-kw, Kobe, Japan; *Division of Structwral Medicine and Anatomy, Department of Plysiol-
agy and Cell Biology, Kebe Univeraty Graduate School of Medicine, Chuo-ku, Kobe, Japan; “Department of

Biology, Faculty of Envivenmental, Life, Natural Science and Technology, Obayama University, Kita-ku,
Okayama, Japan; “Division of Hematology, Department of Internal Medicine, Kobe University Graduate
School of Medicine, Chuo-ku, Kobe, Japan; “Diviston of Diagnostic Pathology, Kobe University Graduate
School of Medicine, Chuo-ku, Kobe, Japan;” Division of Oncolagy/Hematology, Department of Internal Medi-
cine, Kobe University Graduate School of Medicine, Chuo-kn, Kobe, [apan;” Department of Hematolagy,
Kanazawa University Hospital, Kanazawa, Japan; " Department of Pediatrics, Kobe University Graduate
School of Medicine, Chuo-ku, Kobe, Japan

MNo mechanistic lead is known for establishing AL amyloid deposits in organs. We here report an electron
microscopic (EM) analysis in a case of intestinal AL amyloidosis before initiating treatment for amyloidosis.
The dense deposits of amyloid fibrils are concentrated around the small blood vessels in the submucosal
area of intestinal tissue. Surprisingly, we observed endothelial cells (ECs) of blood vessels containing plenty
of endocytotic (pinocytotic) and transcytotic vesicles at the luminal side and above the basement mem-
brane, indicating the one-way active trafficking of either the immunoglobulin (lg) light chain or preassembled
amyloid fibrils from the luminal side of ECs to the extraluminal area of ECs. Immunoelectron microscopy dis-
played that the immuno-gold signals were observed in the vascular cavity and the subendothelial area of
amyloid deposits. However, there is no sign of an Ig light chain in pinocytotic vesicles. Therefore, the intesti-
nal ECs may actively pump out mainly the preassembled amyloid fibrils (not light chains) from the blood
stream into the subendothelial area as a physiologic function. ® 2023 ISEH - Society for Hematology and
Stemn Cells. Published by Elsevier Inc. All rights reserved.

damage and tissue architecture distortion, resulting in organ dysfunc
tion and a poor prognoss (approximately 30% survival probability in
10 vears from diagnoas, even in stage |l patients) [2]. As critical prog
nostic factors, cardiac soluble biomarkers (troponin T/troponin | and
brain natriuretic peptide [BNPL/MN-terminal pro-BNP) and the differ
ence between involved and uninvolved light chains are used for stag
ing models [3—61. Amyloid fibrils are proposed to be asembled in
mesangial cells in kidneys through the endocytosis of free-light chains,
followed by the fuson of endosomes containing misfolded light
chains with lysosomes [7]. However, no mechanistic lead is known
for establishing amyloid accurmulation in vivo. One of the reasons
why this study stagnates may be that the dinical diagnoss of amyloid

osis 15 usually made by the pathologic examination of biopsy speci

mens or autopsy tissues that are often too small, partial, or damaged
at the terminal stage to assess the disease process.

* Massive endocytosis by endothelial cells was found inintestinal
AL amyloidosis.

* Endothelial cells likely pump out the amyloid fibrils to form tissue
amyloidosis.

» Amyloidosis is established using the physiologic function of
endothelial cells.

Primary amyloidoas (AL amyloidosis) is a disease form of amylaoid
depostion in multiple ongans in plasma cell dyscrasias that produces
amyloidogenic monodonal immunoglobulin (lg)—free-light chamns.
The heart is the most vulnerable organ in this disease because amyloi
dogenic light chain proteins directly cause cardiomyocyte dysfunction

and apoptosis, independent of amyloid fibril deposition [11. In addi
tion, the depostion of amyloid fibrls in multiple organs causes cell

We treated a case of AL amyloidosis complicated with colon can
cer in which the intestinal tissue was obtained using hemicolectomy

Address comaspondence to Yoshio Katayama, Division of Hematology, Dapart-
ment of Intemal Medicine, Kobe University Graduate School of Medicine, 7-5-1
Kusunoki-cho, Chuo-ku, Kobe 650-0017, Japan; E-mail: katayama@med. kobe-u.
ac.jp.

Address correspondence to Kazuhike Sakaguchi, Division of General Internal
Medicine, Department of Intemal Medicine, Kobe University Graduate School of
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0301-472X/8 2023 ISEH - Society for Hematology and Stem Cells. Published by
Elsevier Inc. All dghts reserved.
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Letter to the Editors-in-Chief

Newly developed modified diluted prothrombin time reagent: A multi-centre validation in patients e
with non-valvular atrial fibrillation under direct oral anticoagulant therapy

ARTICLE INFO

Keywords
Apixaban
Edoxaban
Rivaroxaban

Oral anticoagulant
Prothrombin time

Dear Editors,

In recent years, direct oral anticoagulants (DOACs) that target
thrombin and factor Xa have been developed, and DOACs have many
advantages over vitamin K antagonists (VKA). The use of DOACs
without the routine monitoring and frequent dose adjustment has been
shown to be safe and effective in the majority of patients making them
more convenient anticoagulants than VKA [1-3]. However, it was re-
ported that the measurement of DOACs effects would be required in the
clinical circumstances of specific patients with renal impairment, liver
disease, low residual coagulation activity or major bleeding [4]. One of
the measurement assays is diluted prothrombin time (dPT), which has
been optimized for increased sensitivity by reducing the concentration
of tissue factor [5]. We previously developed a novel dPT assay with a
new formula to normalize the effect of thrombin generation, the values
showed the positive correlation against DOACs concentrations [6]. As a
further study, we have tried to develop a reagent with higher sensitivity
than dPT and have now developed modified diluted PT (mdPT) assay.
Although the coagulation screening assay called as global assays are
affected by endogenous coagulation activity changes and coagulation
inhibitors and lack the specificity for the measurements of DOACs
anticoagulation, it is also hypothesized that the results include the ef-
fects of not enly DOACs concentration but also coagulation activity and
inhibitors and might find the tendency and risk of bleeding and
thrombosis. The purpose of this study was to perform the validation of
mdPT reagent and investigate whether mdPT reagent could find these
tendencies by comparing the results with the drug concentrations.

Samples were collected from non-valvular atrial fibrillation (NVAF)
patients taking apixaban, edoxaban or rivaroxaban, to prevent cardio-
genie cerebral embolism, who were recruited from patients visiting The
Cardiovascular Institute, Tokyo Women's Medical University, National
Hospital Organization Kyoto Medical Center or National Hospital Or-
ganization Kyushu Medical Center from January 2017 to September
2019. The number of samples in apixaban, edoxaban and rivaroxaban
groups were 275, 257 and 243, respectively. Informed consent was
obtained from all patients and the study was approved by the research
ethics committees of all institutions and conducted in accordance with

https://doi.org/10.1016/j.thromres. 2021.12.028

the Declaration of Helsinki. Blood samples were collected as plasmas
and stored at —80 °C until use. The mdPT reagent was developed based
on dPT method in Sysmex Corporation (Kobe, Japan). DOACs concen-
trations in the samples were detected using BIOPHEN DiXal (HYPHEN
BioMed, Neuville-sur-Oise, France) with each calibrator for apixaban,
edoxaban and rivaroxaban. For these samples, coagulation factor assays
for factor 11, V, VII and X were performed using Dade INNOVIN (Siemens
Healthineers, Erlanger, Germany) with low interference of DOACs and
factor deficient plasmas for factor I1, V, VII and X (Siemens Healthineers)
by high dilutions to reduce DOACs interference in the assays, respec-
tively [7.8]. All measurements were performed using an automated
coagulation analyser CS-5100 or C8-2400 (Sysmex Corporation). For the
evaluation of the effect of DOAC concentrations on mdPT, a ratio of
inhibited thrombin generation (RITG) was calculated, as previously
deseribed [6]. RITG = (X = Y)/Y x 100, where X = the clotting time of
patient sample and Y = the clotting time of normal sample. The
following data analysis was performed for apixaban, edoxaban and
rivaroxaban samples, respectively. First, the correlation between drug
concentration and RITG in mdPT was investigated by the correlation
coefficient. Second, the distributions of coagulation factors were eval-
uated, 1) In each treatment group, the range of 99th percentile confi-
dence interval in the data distribution was determined on the scatter
plot based on the linear regression equation; 2) The samples were
divided into three groups: Group 1, lower discrepancy group; Group 2,
within the 99th percentile group; Group 3, higher discrepancy group,
and 3) The distribution of factor I, V, VII and X were compared among
group 1, 2, and 3 in each treatment group, where the difference was
tested by Mann-Whitney U test. P-value below 0.05 was considered to
be statistically significant.

We found that there were many discrepancy samples at three drugs
in the correlation analysis, although the values of correlation coefficient
were more than 0.814 (Fiz. 1). In the comparison of ceagulation activity
among three groups, the numbers of samples in group 1, 2, and 3 were
107, 74 and 94 for apixaban, 102, 53 and 102 for edoxaban, and 110, 45
and 88 for rivaroxaban, respectively (Fig. 2). The coagulation activities
of group 3 were significantly lower than those of group 1 at all four
coagulation factors in apixaban and edoxaban. It was also confirmed

Received 4 September 2021; Received in revised form 2 November 2021; Accepted 27 December 2021
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Abstract

Patients with lupus anticoagulant (LA), a thrombotic risk factor, along with decreased prothrombin (FII) activity are classified
as lupus anticoagulant-hypoprothrombinemia syndrome (LAHPS) and occasionally show bleeding symptoms, although this
is not essential for diagnosis. We treated 20 cases of LAHPS over a 3-year period. Median FII activity was 20.9% and the
anti-prothrombin antibody (anti-II Ab), shown by ELISA findings, was detected in 55%. Bleeding symptoms were observed
in 20%, although that finding was not correlated with FII activity or anti-FII Ab quantity. We also observed 21 LA cases with
decreased activity of coagulation factors other than FII. which we have designated LAHPS-like syndrome (LLS). Among
LLS patients, anti-FII Ab and bleeding symptoms were seen in 47.6% and 14.3%, respectively. Our findings suggest that
bleeding in LAHPS and LLS cannot be explained only by FII activity decreased by anti-FII Ab. Low FVIII activity and the
anti-FVIII antibody (anti-FVIII Ab) were detected in some LAHPS and LLS patients, making it difficult to distinguish those
from acquired hemophilia A cases. Detection of anti-FVIII Ab quantity by ELISA may be useful for accurate determination,

as that was not performed in our LAHPS or LLS patients.

Keywords Lupus anticoagulant - Prothrombin activity - Anti-prothrombin antibodies - Anti-factor VIII antibodies

Introduction

Lupus anticoagulant (LA) is an immunoglobulin that inhibits
phospholipid-dependent clotting time without inhibiting the
activity of individual coagulation factors [1]. LA is used
as a diagnostic test for antiphospholipid syndrome (APS)
[2], a typical acquired thrombotic predisposition. Further-
more, LA is also an independent risk factor for thrombosis
(odds ratio reported to range from 4.0 to 11.4) [3, 4]. The
antibody responsible for LA has not been clarified, though
the anti-p2-glycoprotein I (ap2GPI) and phosphatidylserine-
dependent anti-prothrombin (aPS/PT) antibodies have been
speculated as candidates [3, 5].

Patients with LA and bleeding symptoms often have
thrombocytopenia as well. LA is also associated with
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Health Sciences University of Hokkaido, 1757-Kanazawa,
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Division of Clinical Laboratory, Health Sciences University
Hospital, Tobetsu, Japan

bleeding as a consequence of hypoprothrombinemia.
Patients with concomitant acute acquired hypoprothrom-
binemia and LA, termed lupus anticoagulant-hypoprothrom-
binemia syndrome (LAHPS), sometimes show decreased
coagulation factor activity and positivity for coagulation
factor inhibitor activity [6, 7]. LAHPS is mainly found in
children with LA [8] and accompanied by a decrease in
plasma prothrombin activity. Bleeding symptoms are occa-
sionally seen in these cases, which are thought to be due to
a reduction in prothrombin (FII) activity by autoantibodies
against FII, an anti-prothrombin antibody (anti-FII Ab) that
is not an antiphospholipid antibody (aPL) [9].

In recent years, several cases of LAHPS have been
reported in Japan [10]. In the present study, we summarized
the characteristics of LAHPS and similar diseases based on
analysis of aPLs and coagulation factors in cases experi-
enced at our facility over a period of 3 years.

@ Springer
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Abstract

Patients with lupus anticoagulant (LA), a thrombotic risk factor, along with decreased prothrombin (FII) activity are classified
as lupus anticoagulant-hypoprothrombinemia syndrome (LAHPS) and occasionally show bleeding symptoms, although this
is not essential for diagnosis. We treated 20 cases of LAHPS over a 3-year period. Median FII activity was 20.9% and the
anti-prothrombin antibody (anti-IT Ab), shown by ELISA findings, was detected in 55%. Bleeding symptoms were observed
in 20%, although that finding was not correlated with FII activity or anti-FII Ab quantity. We also observed 21 LA cases with
decreased activity of coagulation factors other than FII, which we have designated LAHPS-like syndrome (LLS). Among
LLS patients, anti-FII Ab and bleeding symptoms were seen in 47.6% and 14.3%, respectively. Our findings suggest that
bleeding in LAHPS and LLS cannot be explained only by FII activity decreased by anti-FII Ab. Low FVIII activity and the
anti-FVIII antibody (anti-FVIII Ab) were detected in some LAHPS and LLS patients, making it difficult to distinguish those
from acquired hemophilia A cases. Detection of anti-FVIII Ab quantity by ELISA may be useful for accurate determination,

as that was not performed in our LAHPS or LLS patients.
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Introduction

Lupus anticoagulant (LA) is an immunoglobulin that inhibits
phospholipid-dependent clotting time without inhibiting the
activity of individual coagulation factors [1]. LA is used
as a diagnostic test for antiphospholipid syndrome (APS)
[2], a typical acquired thrombotic predisposition. Further-
more, LA is also an independent risk factor for thrombosis
(odds ratio reported to range from 4.0 to 11.4) [3, 4]. The
antibody responsible for LA has not been clarified, though
the anti-p2-glycoprotein I (ap2GPI) and phosphatidylserine-
dependent anti-prothrombin (aPS/PT) antibodies have been
speculated as candidates [3, 5].

Patients with LA and bleeding symptoms often have
thrombocytopenia as well. LA is also associated with

> Masahiro Ieko
iekom @ hoku-iryo-u.ac.jp

Department of Internal Medicine, School of Dentistry,
Health Sciences University of Hokkaido, 1757-Kanazawa,
Ishikari, Tobetsu, Hokkaido 061-0293, Japan

[}

Division of Clinical Laboratory, Health Sciences University
Hospital, Tobetsu, Japan

bleeding as a consequence of hypoprothrombinemia.
Patients with concomitant acute acquired hypoprothrom-
binemia and LA, termed lupus anticoagulant-hypoprothrom-
binemia syndrome (LAHPS), sometimes show decreased
coagulation factor activity and positivity for coagulation
factor inhibitor activity [6, 7]. LAHPS is mainly found in
children with LA [8] and accompanied by a decrease in
plasma prothrombin activity. Bleeding symptoms are occa-
sionally seen in these cases, which are thought to be due to
a reduction in prothrombin (FII) activity by autoantibodies
against FII, an anti-prothrombin antibody (anti-FII Ab) that
is not an antiphospholipid antibody (aPL) [9].

In recent years, several cases of LAHPS have been
reported in Japan [10]. In the present study, we summarized
the characteristics of LAHPS and similar diseases based on
analysis of aPLs and coagulation factors in cases experi-
enced at our facility over a period of 3 years.
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