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XX

JEBNZ605E, FPE. XAECHE I A 2 £ 5 i ek
ARSI NIz, BEEEEANEZ O Y VIRE
(PNH) MILIRDOFAE & del (13q) REXDHY, &
BESORBOE R 2 & L7-PNHE BB S h /-, X+
2R XY BAYE OB IF 2 ZRIEMAEEZ R ) R L
THMARAFIZ D 2 o5 72720, eculizumabif i )3
ASNT2As, MLRLIERD R A0 H B U 2553 i
MARAFIEBE L 22 72, X+ 6 4E IZravulizumab i i:
WCAEBE S CTMENEMBIER) R I/ S, —Ri
MARAT 2 B L 7228, WREEICIMAE AME ML ASSHAEfL L C
FOHIMAKAFIRE L o 72, X+ 74ELRZHICR RS
B, R, A LBEIWASIBLL, M Z S L
72720, KR~y v (UFH) X % Pk [ #
B &N, 5l&HiVvCapixaban kG- s, &
17 ACEmEIIC X 2 2B EZ S LT
AR L o 72831, MBZEROILRD AR LNT72
O YU R 3 Atapixaban 5 UFHICHZEZH S iz &
Ch, TO2HBIMBEE, K TEREEL IR
L7z, ~%) VR R/MOEAE (HIT) %%
UFHiZargatrobanlCZ H S L7228, S HITIMAHZE
ZHg L TR CORRE o7z, HIRUFHE 5
IR AV U 728 #E R UFH 8512 (2 IfAR:
JEAVE U72RGB23H 0, HITHUAA GBI TH -

A 5410 10H 52 3

el Enb, RiFELESRMBIESHITOGHTH
S gD 2 Shz. PNHOBKRZEB T L
H 6B MARKE X3 % ke [k TR UFHA
HEN 205, M/MGEA R MARRE D5 A3 5 Bty
WCIHITOGCHDMEITRETH 5.

*

il

BEERB AT 0¥ v RE (PNH) 1,
glycosyl phosphatidylinositol (GPI) 7 ¥ # — &l 4k
PRI - % K483 % PNHR I ER A3 4l 4K 0 B %
ZAF T AN 2 & 723 5% RYE kA i < &
D, PNHEZIZA LN X EmTFEICHE
b2HERGEEIIETH S .

AV VRRPENMORAE (HIT) %%k
FERIEZE L B MARMHREDO—D>TH L. HITICH
WX, A U5 & ZBR ICplatelet factor 4
(PF4) /heparin® &K1 2 5tk (HITHIR)
APEAE SN, MM OB R O PEIL 2 4 LT b
O Yy OBBEANER S N CTIMRIERICES 2.

PNHO il % N MLIZ PLCHE 2 7 1 —F L Pk
DR T R IR ATIRE & % o 7228, — 5 THIE
WPE LR CH R B 5 CIEEAL IR HH] S g,
C3bRe C3dIT A & M7z AR L ER 0D M 45 44475 1l 705 T At
TALGADHY, 9 LM o Hl 3Kk
WiETdH 5. 40, PiC5E /7 u—F IVHifkiish
T LA AL 75 10 ASHE T LT\ 72 PNHIR A AT 28
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ZaPEL, ZRUTHS B PSR L ISR O e
REAETE L7290 2 REBR L 727200 Wi 5 5.

iE Bl

B E 60w, BN

E R ORE, KL

BRE X 174X DV BMAH 0, XEIPLIILER IR
LEBHESNTYRZ 2S5 Lz, ENEmTR &
R E flowceytometry i CPNHB M ER DO FEAE (B
£Rk98.33%, #IMLER35.81%) 258V, HHITIHEROHY
AF VD ODMEREIEEA I & del (13q) 2
(G723 ¥ FEEITT20/20/ 23RO S Tz) Db 57z
%, PNHE 5 #SE KRR (MDS) oA P:sl &
ZW &7z, WT1 mRNAIZ170copies/ u gRNAT

otz X+ 24 80 EGE O G Bk 2 BRI T
fE %2 D & UK AF 2 b 7 - 72 72 ®eculizumab
HEEASEA S N72DS, EMBNHIAY R A L0H B L 2
Fbi L & h Sk E IR B2 RV 72, X+ 6
PR 0 X ) Bvravulizumab# 3 ICEH LT
FHBENY 2 WML R E R SR % AR L7228, (REBIIINLAS
PR LU CHOIARAT & o7z, NEZBE VRIE
S MENEMDS 2P L2 bhi. X+ 74
LI R PERG 2t o Bl s 2 & L A 7 u 4
FA G- &N/, ThICX > THIMA%RET 5 S
Lid ol X+7THELRHICEREER, BRI,
o FBERE MBI L 22720 ABe & 2o 7.

AR - BikEW, Al36.5C, IM)EI8/69
mmHg, 7 BMEEICIER 2 R0z, £1ITRT &
I, HioMESF, FFHEREEE L MYy ve v

# 1 Laboratory data on admission of the splenic infarction

Complete blood count

RBC 231 x10*uL TP
Hb 7.9 g/dL Alb
MCV 108 fL T-Bil
Reticulocyte 4 % D-Bil
Platelet 9 x10*uL AST
WBC 3900 /uL ALT
Myelo. 9 % LDH
Metamyelo. 3 % ALP
N Band 8 % v-GTP
N Seg. 42 % BUN
Eo. 1 % Cre
Baso. 3 % UA
Lympbho. 7 % Na
Mono. 27 % K
Coagulation Cl
PT 12.1 sec CRP
APTT 28.7 sec
Fibrinogen 582 mg/dl
D-dimer 5.1 pg/ml
Antithrombin 95 %
Protein C activity* 55 %
Protein S activity* 102 %

ADAMTSI13 activity* 0.41 U/mL

Blood chemistry

HIT antibody

Urinalysis
6.2 g/dL Color Straw

3.1 g/dL pH 5
3.8 mg/dL Protein )
1.2 mg/dL Glucose )
200 U/L Blood €3]
165 U/L Urobilinogen 2+)
1067 U/L Bilirubin )
201 U/L

251 U/L

27 mg/dL

0.8 mg/dL

6.1 mg/dL

136 mmol/L

4.2 mmol/L

99 mmol/L

14.6 mg/dL

Immunoserology*
Anti-cardiolipin antibody IgG (-)
Anti CL-B2GPI antibody )

Q)

*Measured 1 month after the splenic infarction
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D L5, CRPED-dimer® L 523% - 72. CTTHli
FARTIN 2 TIPS BLR OARBIORASDH 0, S ALl
KOWELHEOBW 2472 (K1),

B @ (M2) : MBI HPiERERRE:E LT
Kopwi~ssy) > (UFH) OFbediEz G L 7.
BOHMHICANEZO Y YR ELDHO FEH % £ 5
PNH® I3 N 56V 23846 AL L Cravulizumab %
FREIVRLBZEET 20D o7z PRI

IM: 64 SE: 4

1 M ZEDOCTHI
W BRIR DR DUR A B S 5. REYIR I I3 M 15
RIS,

A YuleE Pk, 45149 H ICUFH % apixabaniZ %
BHLCRkGE L7z, 5 6 ~179 HIZ 2 T IMKE
—BF KT (RAKAE19000/ul, SE139WH) 23H 5
N7HHARGE Lz, B L Cuzgr 2 bR &Iz
steroid pulse# ik # 17\, LA iXcyclosporine # #f
MLo2Zx7u4 Feja L TGz 7.
309 HIZHKBPE IS RBAT LIS 7225, W O 80
B cBEEEE H A 5 FFH Omirogabalin % i K H
EeBMLCTHORA LW, B4 HE (5534
WH) OFPBRICEMEERES L THARE 2
273, ABERFOCT THAEEMILKL T/ (1M
3A). ABRBBIZ, WHIED G HB Tapixaban%
UFHICEH L7225, Z0 2 H#E (436 H)
WCHIWERE R R A, A OmEEEZ AL S5
W2 HB B3 H) (THi7- =B Em AN BL L 72
TeOCTEWB LIz HMEMELRD (K3
B). UFH&LGHTH - 722 & » SHITH PO W B
MWa%2, WHXYUFH%argatrobanlCZ % L,
ZDBRIIMMZEN IwarfarinDIX G- 217k o7z, L
2L, 409 B3 S SITHMIZEIC X 5 ek L
£ FIBOREE AT B L CEE439 DI C Diila & -
7= (3 C). #38% H o il i B4k < HITH Mk

Warfarin
R ——

UFH _ Apixaban

Splenic infarction

Platelet A
(X10%/uL) Ravulizumab

UFH Argatroban

| Enlargement of splenic infarction

‘ Renal infarction

‘ Myocardial infarction |

J ‘ Cerebral infarction

l LDH
(U/L)

20 --- LDH 7 2000

15 | i \

/& =@ Platelet

1 1500

1 1000

1 500

0

Days after the splenic infarction

2 MBEZESIE e O IR R

% : UFH, unfractionated heparin : LDH, lactose dehydrogenase.
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(HemosIL HIT-Ab®, Z:#f<1.0U/ml) 1Z1.5U/ml

LB THh o7 T2, HBZE L THERTON
FRE G R AR MWTL mRNA R O B ) 1 7 <
MDS® FIFALIZ B Sk dp o 72,

Page: 67 of 144

K3 ZIemmdiEoCTH 5
FEABERE (35340 H) W CHAESERIZILR L Twiz (A).
55389 H W B 28 2 989 L 7=, W 72 %5 54 B STg
WZBWTBIZgsNS (B). #5409 H IS %2 59 L 72,
AU RIIUR Bl S D (C).

Z 3

PNHIZ B 2 MARHE (X E G TR IChH b S EK
ZAEPHET, FCRIZB W TIZPNHEHESE K 040~
67%% %D, BHED29~44%HVEJEC 1 B Lol
BREZRITLEENLY, HRANBZE TOADHE
FFCK & DS B~ 10%RETH 2. MK
FIZiE, MENEMTRET 2EANEZOE VR
TNEF—ERWAEB X OREENH 24 L Thl &k
CINOBREOIKT, CDSIKIRIC X % /MR i
1, MENEORRERE, GPI7 v/ —REATD
0% F—CRTSAI)F VT I FR—FZH
ORI X 2GR E R EDVHET 20, IR
AL OVTIE,  PIMR LA R b2 IR IR e 72 &
DOFIRMASE & L TRAET 5 Z & 25% W ASE)IR ke
HED TR Y, MRS IPNHEZ 12460
1961 (15.3%) ASEYIRIMARIE CTH - 7= i d H 5 9.
L2 L, PNHEFIZB T 28RINEEDIZEAL
EE - OIMAE R TH Y, MHEL &2 L72MT
AENIHETDH - 7.

MBRFEEGHEDOY 2 7122w T, LDHEHER
PNHAUERERD 7 10— % 4 XA5K Z v (50%LL 1)
BERECIMARRE DOFIER N FH N E SNDEO, KFIC
BwTix, LDHfZravulizumab®5 FIZTH B X
Z400~600U/LACHRZ L, »>PNHE B B D
70—=YH A4 XA RTHo/zZ enn, iU X2
EErolzt w7,

M AeHE % & 723 R NGB IIPNHUAMZ D B % 23,
AT ZE TS R BRI DR 13 % <, 7
vFrurery, ryusrf ryC, 7sTurAf rSiitk
DOHFERICT D dro 72720, R M4 Y5 EE
el R B PIHIR TR ZIC X BWBIZE 212 2o
7o, B VIREDUR D B TADAMTSI3E M 2
e T2 ehn, HiY ¥ IREDUAAERE R A
PEMLNE A VE SRR D €T, MEEZED 725
JRIEPNHEAAR L % 2 Sz, ARPICl M ER
JERICMAEAWNEBMD T L A 7 AV —EINLHA ST
o0, FhE ToMIZravulizumab T4 N &
Ml STz, —FT, NEZFBE VIREE
DLRVWHEE I VE Yo LR EBEMOBITEA LN
WMARAFIRE DBV 72 2 &0 S, MAF A I I BAAE
AL L CTWw/z. PNHIZB T 5 M4 NI O F2 EE & I
BAEGPEY 2 7 13RS s o0 Lal,
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MAFAEILE OISOV TOHRE LR L, ABIC
BOTIHENBMO I Y P E—VEARARTHo72 2
& DM SEFRIAE (C B - L7270 &9 D RIA TH - 72

AR DN FE T < BB D MBAEIZ DOV TIE, #)
ol O UFH#% G- H i — K¢ 18 22 MR A 258 - 72 1
& UFHP % G- 8\ R E 2328 U 72 ji2 5 G HIT 2%
Sebh s, HITHUEBA (HemosIL HIT-Ab®) &
55 b Al 2o BERE I € 1202 X B HITHUA D K5 D
TETVWRWVWOMEZHIEZHE LV DD & K
BIDATsA 279137 5 (M/MORA OREE, 1/
BB TDS 43IV 7, MBEDHFIEICBWTEA
2 0, MR O RIEMDSOM S5 H D 9 %
e 1k L) LEL, HITOWREEEIEZEZ SN
722, 2, BINEICRHAZALE, UFHO/HEE
R warfarin® BN G- A MARIE DR IZHFLS-LTL
FoWEENLD H o 72

PNHASHITOFEN & 72 2 222 W TR AW TH
%. PNHE#H TOIM/MLOTEEALASPFAO B % %
BLANY VIRBICE L COHITYMREEOR S %
BmsE2miEEHEHIh w2000, Tk
BB ICHPTD D000 R0, 4
HBIOLLIEPDOEREMFAPLETH S .

A 1X PNH O ML 9 1253 5 P e W 6 v 12
HITH %8 D 1 5 ke %2 &0 L 72, ke I3 PNH
DERREE T L < A SN B EIHETH ) sk B #E:
WX UFHZSBH S 2 2%, MMM T L7z Y
MARE DS L7z 0 3 554 IIEHITO G &
FRETH 5.
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Multiple Thromboses during Anticoagulant
Therapy in a Patient with Paroxysmal
Nocturnal Hemoglobinuria with Splenic
Infarction
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Kohei SAKAIL Shunsuke HIROSHIGE,

Shota NOUNO, Takuro MATSUMURA,
Takayuki TOMINAGA and Toru TAKAHASHI

Department of Hematology, Yamaguchi
Prefectural Grand Medical Center, 10077 Osaki,
Hofu, Yamaguchi 747-8511, Japan

SUMMARY

A 60-year-old man was noted to have
pancytopenia with hemolysis. The presence of
paroxysmal nocturnal hemoglobinuria (PNH) -type
erythrocytes, dysplasia of blood cells in the bone

marrow, and cytogenetic abnormalities of del (13q)
led to the diagnosis of PNH with myelodysplastic
syndrome. We initiated eculizumab 2 years after
the diagnosis of PNH and switched to ravulizumab.
Although good inhibition of hemolysis was
obtained for some time, extravascular hemolysis
worsened and transfusion dependence increased.
Seven years after the diagnosis of PNH, a splenic
infarction occurred and the patient was treated
with unfractionated heparin (UFH), followed by
apixaban. One month later, he was retreated with
UFH because the splenic infarction had worsened.
Two days after the initiation of UFH, acute
myocardial infarction and renal infarction occurred
sequentially. Considering heparin-induced
thrombocytopenia (HIT), we changed UFH to
argatroban ; however, further cerebral infarction
occurred and the patient died. Since the platelet
count decreased during the initial administration
of UFH, thrombosis occurred after the re-
administration of UFH, and the HIT antibody was
positive, it was possible that HIT was the cause of
multiple thromboses. UFH is often used as
anticoagulant therapy for thrombosis in PNH
patients ; however, HIT should be considered as a
complication if thrombocytopenia or thrombosis
occurs during the clinical course.



