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CHE B
03 7 AT D HZERN U 72 il el th 4 5 4% e 8 M 1 /D O 3 RS

ey S, S AR, A SR

IS R L P2

iz SMBMEBERICREY 2 MEMH/INOEREEARE (thrombotic microangiopathy : TMA)
I3, BEEPHEIINTHST, SRMBALPEELEME X -TFERREKETHS. SH, &
m##pMasiEE TMA ERENEZREL, OITOXFLBREFENL HEFRERRL-OTH
E9 5. EFII20mADIEHE. 20XX F 6 AEisHE NK/THiREY > /NE, KB EBHL, {L2EE
#HICBTFEREMSBERBEEEITLUL BRI CELBBL, BHE1EEIC, RENHFZ
b U7 BEICLIBHERBEZE0L TV AEY, ENEICHEVEHEREIEEL - SmMER
SUECHIEL, BEBICHRERIZRIAL 205, BHEREE S 5 ISETL, VMREIZEHR4ICETL,
ZND#%08F /UL FTRBICETL 78, BEAEENICARE K-/~ BINOETT, LD =1E,
NT N OE RE, BRFMBEOHEER%Z53%H, ADAMTSISEEDETR® A EEL2— 3B L
Pof8H, TMA E2MU . MFXBEECHEREMTE (FFP) OFELEE, rTM (recombinant
thrombomodulin) %5 T/E#EL 24, S5EEEE L THM/MREPHREOHEZZRD L > £
D%, APE38AB I ICHifamzE HiEL 7=. REIBO TMA & T COM/MrEgmis ) 27 FEun &
£z, OI7OXFLOERESEFEL . ZOHEER, Mo MrE#EMCEY, MRELEHEL, F;
BB ALERP THEACABELEL. BHEER TMA LB T2 S hBERERVD,
M/ S S BIERICH U TOI7ORF AP EEERESENT A TEEMS TR E N .
O3 70X F LOBEEHMERIC OV TIRIIBERAZHEREEEGEZERICTERIN TV S.
doi:10.11482/KMJ-J201945011  (“Fuk30412/7 191 Z#E)

ST = N REBUMIE R, Wi, T3 7 e RS A

=t

T I s A AR 2 L 2 FE 0 9 & A Py N LAE
[ EE  (thrombotic microangiopathy: TMA) 1,
Bk % e R S TwW 5 28, 1A BT
BEEAIEORKNE 2 5N Tw5 Y. BT
B &, WHHEMEL SN TE ST, Sl is
RLESMEMME Z 72T PRARGERETHS. 5
W, &R RS TMA & a2 565
L, B 3I70AF L85 TRy LIS 7ER] %
BL7-0THET 5.

e Bl

FEBI : 205K, FIPE.

SN 1| ANV T

BUWRIEE © 20XX 4F 6 H A H) 20 5 W & A
ML L7, EEFARZZ L, A RIEshiEA 4
JRJEE & 454 S L A H IS S BERiN & ko 7.
RIS TIRER Y VS HiONER % 720,  Hi b e
R OB R 2RO KR L ONE AR
72* 5, Extranodal NK/T cell lymphoma,nasal type

(ENKL) (%8l : IV B, IPIL high-int) & ZWiL

BV S

fEgF s

T7010192 AHlARE577
JUG BE AR R 27 ML A R 27

aG 086 (462) 1111
77y A 086 (464) 1194
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72. DeVIC #iE% 3 2 — ZMEfr L, CT WA
THEMZMER L. ETHENKL THDH Z &
A5, SMILE ##ik % 1 2 — AMifrfk, [HfEE
MR E 352 LIRELZ. FFh—
Y — Z1& HLA — A LAY 22\ 720, I I
7@ L7z, WI4ELLA, BiALiE (cyclophosphamide
50mg/kg X 2day) + total body irradiation 12Gy) %
JIv T HLA 4/66 3 o s A R % i fT L 7z.

LaL, AEAEDO-OBBME HITT 5 &
Lol FF—=v—=21C1% FARETHLH
BT, 20XX+ 14E 1 H, A& (fludarabine
30mg/ mi X 5day + cyclophosphamide 50mg/kg X
lday + anti-thymocyte globulin 2.5mg/kg) % Fv»
T HLA3/6#3 (HLA-Cw &3%) O BE7- KA
MR AR % [T L7z, GVHD (graft versus

Table 1. Laboratory data on admission

host disease) F Bl 1 tacrolimus %z fliJf] L 7-.

3RMAAEL, B GVHD IHBlT 22 L%
CBEELZ. 2ok, IBRTHETS I L%L
Rl L, BAE1EREL, B2 GVHD b
Bl { REMT X 727200, day390 (20XX+ 2 4
2 B) SRR Ak U7 BAERTALE R
tacrolimus (2 X 2 BEHEREREE 2 £ L TW7z2 25,

TEIHF O IEE 2 S LICL D720,

TRHE AR T A ENTET, H4IZIE
23 b5 L150/90mmHg F2 TRl L Tz & 2
%, 20XX+ 24E 5 HICIE190/120mmHg F B
FThAL, ETEICEREREREABE L7272
O, EIUERSE & W LREA 2 G L 7.

MEIY Fa— ) TELN, BEEEEISS
WZHEAT L7z, BRBREOME 2179 LED D

Peripheral blood

Blood biochemistry

6.0 g/dl Na 134 mmol/L
34 g/dl K 5 mmol/L
2.6 g/dl Cl 96 mmol/L
1.2 mg/dl Ca 7.7 mg/dL
22 %
181 U/ Haptoglobin <5.0 mg/dL
110 Un
1,650 U/ IgG 772 mg/dL
84 U/ IgA 64 mg/dL
46 U/ IgM 64 mg/dL
7.89 mg/dl
145 mg/dl Thrombomodulin 12.3 FU/ml
7 mg/dl
101 mg/dl ADAMTSI3 activity 69 %
0.18 mg/dl ADAMTSI13 inhibitor <0.5 BU/m 1
474 U/ml Cold hemagglutination <4
80 mg/dL Direct coombs'test
26 mg/dL Indirect coombs'test

WBC 14,740 /L TP
Neut 88 Alb
Eos 0 GlIb
Baso 0 T-Bil
Mono 5 D-Bil
Lym 7 (%) ALP
RBC 352 x10% L yGT
Hb 10.8 g/dL LD
HCT 321 % ALT
PLT 0.8 x 10" 1L AST
Retic 46 % Crn
Red cell fragment 2.3 % UN
UA
Coagulation Glu
PT-Sec 9.9 Sec CRP
PT-INR 0.8
APTT 25.8 sec CH50
Fibrinogen 181 mg/dL C3
FDP 82.7 pg/ml c4
AT- T 128.7 %
VWEF activity 156 %
v WF antigen 172 %
Urinalysis
pH 6
Protein (3+)
Glucose ()
Ketone bodies (=)
Bilirubinuria )
Occult blood (3+)
Urobirinogen Normal

Protein content 554mg /dL
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Fig. 1. Clinical course. Plasma exchange was performed 14 times.Thereafter, rTM was administered while FFP was
administered. On the 28 th day he had hemoptysis and started taking TPO. PEX: plasma exchange, rTM: recombinant

thrombomodulin, TPO: thrombopoietin receptor agonist

DIREH SR D2, 6 HICEAEME 1T L
7o, BLARERIAE L RO, BRI OMBMEAL - R
HMEOZEMITRD b, MHEIZY 3 85kzx B0
7o, BRI ES o7z, BREL0
/UL Fi 4 TR LT 72 /MR D 15 2 (KT
L. 7 Aok H o4 c0.8J7 /uL
FCRWMBWL E RO, FKEGFEANIZ
AbtE o7z

SRR, - B8 174 em, 1A3E 58 kg, i)
135/90 mmHg, HR¥1 72 [l / 43+ %, kil 36.6 C.
SpO2 (room air) 96%. HR MG B & 2 M Ask.
MREkAG R e Ze L. IWEPNIRIMZ: L. PR IE
WoOFREZR L. R CosHEiflndsT.
THRREED O, RS O W BRI SR
& v .

AT W, - ABERERAR AT AL % (Table 1) 127773,
125 BE D MR AMSE N 2., MR MLEREE I & £
IRM%E R L, BRIk % 2.3% B 7z, 72,
fibrinogen DAl &, FDP O & % 80, BRI
DONFFERER S & LD OF W 2 RE % Rz
T hrue G EEARMTH ), BB X
UM% 7 — A AR TH - 72, BhkRekE

EEROTED, REAREIM S BHPETH > 72,
vWF O P s ZBEEE BN 2 78D, ADAMTSI13
HME1369% T, £ e By =3B 5N hho
7o, MEREMAIIREETH 5 7.

R RS M /MR O 28 2% 384, iR sk
DO, LD OFEHZEGMEENT Mo s
T B A DV ML £ 0, B RS o 3 B A
5, MUk A BEE R (TMA) D FHE &
WG L7z, 5 IS AR & B 4A L 72 (Fig.
D). TMA IZffEo 72 B R BB O B E» & Sk
A ) REMRDWNEEE o272,
R & IR CHERREAT b FMG & 72 o 72
MBS OBV R LT XY, MV/MLOEE
DR % 528, LD X FDP b AL F A dH - 72
I 48 S it i 2 14l e A7 L, DLFR 1% FFP % 3
3 MG LEH 2 lTw/z28, B H I TIi/IMK
DAL LD OB, B AR IMER OB % 52D
72. Recombinant thrombomodulin (rTM) % %

B L7222, WEOUERSON 572 AR
26H H25 FAERIERM;HIEL, €02 HE
DRI ZRIEIM L, P #E & SpO20> 3 1]
KT (SpO2 80%, room air) % iBd7z. A
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CT T, AEMiCERamE L, Mg 2
Wr L7z (Figs. 2,3). HEHBHEEICAEL, IFE-
N TIPS B % BIAG L7z, 3 IR S
KD MEAMET U, il i ifin oD 2 B 75 B & ]
WTE EELBMEROMB OO0, 1/
AL O HE G- % Feat U7z A%, M/ ML X %
TMA OB RNT, BRI o e ZEAR A
WZBE D 2B DY A7 2 2, MM L
AT L e Do 72, 1272 BB B 2 iidT L,
FRNICEBERDAAEL T 5 2 & R gl

03 7uAF A (1 ugkg) OG- %RMEL7.

2 HEWZIZR RS A S, I/ IMIEE 577 /1L
BEMRFT 22 LA TE, MRHimIES 2
e YL, WETHI LD REE o7,
Fh2lou I 7o A F AH5IC TN

Fig. 2. CT: Consolidation in the left upper lobe, ground glass
opacity(GGO) existed around that.

Fig. 3. Bronchofiber: Bleeding in the bronchi.

2RO 7205, HEFREN DL ORI TE Ty
W, Ok, LD HEeNT a7 VK
HIZOWTIE, L TWAA, DAL Ol
BAIERIIHHT 2 2 R BB L T 5.
O3 70 AT A O#ISAMERIZ DWW TN EE
FERF B PEE RGP H XIS TREINT
w5 (A -0057).

% %

TMA 1, 19524F {2 Symmers 12 & - THE 4
7o FEREPE O RE o TU/MGR A & ik 2 i
ZROLHEICH L TRBENZHETDH
5% BE, TMARZS D LIIBRNO
M/ 1S & % /N AE P21 X - THI &
B ENBHEEAMENTVEY. TMA ©
WWREERTMRFRBE LT, vWFUINEEE T
& 5 ADAMTSI3E A E W T 5 2 & THRIE
9 A I AE P A /N AR IR A PSR BE R (thrombotic
thrombocytopenic purpura: TTP), 015712 & - T
FAS R O MM N R R 5B 5 S MUSEHE T 5 T
PR B RE B #E - (hemolytic uremic syndrome:
HUS), ko @ HH 2 G40 & > THAEET
HIFMAB HUS 25H V), ZKMETMA O—D &
U C, o i s R A A A 8 L B L 7 I Y
Bz AR B 202 X o TIAET % BALE TMA 78
AMHNTWD, RIEFNE. MO 254 7 IR
B, 7 — A ABHOBHEMER L & B REER S
D, PTR APTTIZIEH T, 747V /75 r=
AT- MO T 233\ &5 5 DIC 3K ETX,
TMA EHIB L7z, 2L C, REFOEAE,
ADAMTSIE D F WA e dr o722 & & vWF
PUREOBRER MDD - 722 & R 01570 Hi
Bhahol=Z b, Bk KA TMA &
Zz oz, LaL, sEsiarait 1 4EL
FREBLTBY, —HBNEEREEZEZ ST
LANY Z2a—Y YIHERIKRTLTED,
¥ GVHD SERD o722 &, 5883 72 <
CRP ZBEMETH ) &L WG ATHHS 2%
KIEFT R Z RO Lozl L5, MG
ARG & 2 I PRI R 5 % > T 7z
RIS, BMERSREL L2 LICkD,
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Fig. 4. Change of IPF in TPO administration. TPO was administered, IPF increased and platelets

increased.
TPO: thrombopoietin receptor agonist

M N HIFE B E A L TMA 2 9E L7z &
ZZ oz Bhik TMA OBREIIML S h
0%, IRPHLEEZ LN TWAIL
Hexsiageyh Y L FRP o @ M, TM #%5.°
THEBELZ., LaL, VMU OWEIZRD 5
N7 o 7z, Flh O 2R O BAE MK LT,
M/NRER O3 G- WET L7228, /M 12
£ % Bz /MR BEIE, TR % TE <
LYY TMA ZHES S5 REEDH -
7. LA L, BAHE TMA L, TTP X3R4 D
ADAMTSI3EERFH R L 22 &2 6, iGH)
P ASEED S5 & E /R L 5L
THEVWETHIHELHLT. ZoZehb, 4
BeCl3BAIE TMA BB EE I Z & 72 L7z
P55\, FFP iy 2 Mkt L 72 A% S /M Il
ZRATLCE 7228, ZFNU2H0hb 53 II/MR
BRI PE ) MARZERIEIC & ) ZIes A% & 72
L 729EB & #%BR L C\w b, TPO Z & IREEh3E
WX ERLERD B & M D 55 E & R S 4,
HIBAAEH 5 ~ 7 H T/ LG,
¥— 2730~ 4H BB O Bl e AT
580 HHTH D, M/MURIMIC & 5 25507 1

AR EL O BTN % 8 LT, TPO 2 B AKEB) 3
THHUITURTF LeHH L TRER MM
ORI E WEE L 72, FEM/MUEEE (immature
platelet fraction : IPF) 1%, ‘5 #ED M/ A4 fE
ERBLTBY, AHICBITH2EITUAF A
PG IC B 228 % Mt L7z, Day29, 36
28 3 7B RF AOGH%0 5 IPF O¥N% 72
W, FIUTE DR TR MM O R % 72
W7z (Fig. 4). lt, 7SRRI/ MK
WAEZT LT TPO A MAMEB) S % $25- L 72
FEFI DS SN TETWADS, & MK A2 A
% O 2R E S PR I/IMRR A 5EY %2 GVHD 72
X & B L7 VAR D] 15 A 12 R S
NTwa., KL, vI7raxF22M0HT5
NP QRN 11 AN & G A et ) | e XA R e
LT &, TMA 12 X % Bl LAY £ i % i 5
ERIT I E RGBT EBERHLEMNTH S
LEZ LN

iR
TMA 2 X B i 720128 L Tw 5
W2 13dH 5725 SN, Fxldn I sSo2
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FLRMHAT S LT, M/ OBEM % iR
L, HIEROSFEE, TMA ZHES TS 2
ERdRMEARLIENTE . BHiE TMA
2B BIEV. S NIEFET B VDS, IV IRGE
ARE S HIERICH LTe I 78 XA F A0%
EIENT A ReEA RISz, LaL, B
2DV TI, HERREN LB TE Tuin
RETHY, 7370 RF LI K5I/
BRINEARE~NOBITZ BT 52 LA TE L
Pol2BRO—2>THLHHRENELH S, 5% D
TMAfFAE FTOB I 7O A F LH5122o0nT
WFEEICHRE LT BEENH L L EZ 5.
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(Case Report)
Transplantation-associated thrombotic microangiopathy and
complicating diffuse alveolar hemorrhage successfully treated with
romiplostim

Fuminori SANO, Eisei KONDO, Hideho WADA

Department of Hematology, Kawasaki Medical School

ABSTRACT The treatment for thrombotic microangiopathy (TMA), which develops after
hematopoietic stem cell transplantation, has not been established. TMA has a poor prognosis
in which multiple organ failure and serious bleeding occur. We hereby report a case in which
TMA and alveolar hemorrhage developed following hematopoietic stem cell transplantation,
and romiplostim administration was effective for the treatment. The subject was a man in his
twenties. He was diagnosed with extranodal NK/T-cell lymphoma, nasal type in June 20XX
and underwent mother-child peripheral stem cell transplantation after chemotherapy. No
relapse had occurred, and the administration of immunosuppressive drugs was terminated one
year after transplantation. Due to treatment, he had renal dysfunction, which was exacerbated
by hypertension. We determined it to be hypertensive crisis and immediately initiated the
administration of antihypertensive drugs. However, since renal dysfunction further advanced,
the platelet count gradually decreased and then, suddenly dropped to 8,000/ uL; he was then
admitted to the hospital for intensive examination and treatment. The examination showed
severe anemia, high lactate dehydrogenase (LD) levels, low haptoglobin levels, and the
emergence of schizocytes, and neither a decrease in ADAMTS13 activity nor its inhibitors were
observed. Therefore, the patient was diagnosed with TMA. Although the patient was treated
with plasma exchange, periodical transfusion of fresh frozen plasma (FFP), and recombinant
thrombomodulin (rTM) administration, neither the platelet count nor pathological conditions
improved in five weeks. On day 38 of admission, the patient developed alveolar hemorrhage.
We considered platelet transfusion to be very risky under the condition of a long-term presence
of TMA and initiated romiplostim administration. Consequently, due to an increase in the
platelet count, alveolar hemorrhage improved and the patient could be treated without any new
symptoms of organ failure. Although there is no established therapy for patients with transplant-
associated TMA, the results suggest that romiplostim may be effective for bleeding due to a
decrease in platelet counts without causing adverse events. The off-label use of romiplostim
has been approved by the medical ethics committee of Kawasaki Medical School Hospital.
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