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[ Abstract] Thrombotic thrombocytopenic purpura (TTP) is a rare disease causing a
critical condition often involving multisystems and having a high mortality rate. The mainstays
of treatment being plasma exchange (PEX) and corticosteroids . Refractory TTP is defined as a
failure of platelet response after 5 PEX and corticosteroids therapy. This article reports a patient
with refractory TTP who did not improve after a PEX and corticosteroids therapy, but was later

successfully treated with rituximab.
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Figure 1. Changes in platelet count after admission
E: PE: o B#:897 (plasma exchange) ;3 RTX: #| %&£ 40857 (rituximab)
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Figure 2. Changes in body temperature after admission
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Figure 3. Changes in LDH after admission
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Figure 4. Changes in GCS scores after
admission

MRt 4. LDH B R 35 K U B B le 3, 25 iUk
THPE TTP, T LM ZERAS, iR 2 bt
600 mg 57, [RIAT PRI G 5K, [ATKTAT I 2% 4
BIT . RUBE BIRREER WArE:, 7L EY)
I, BERREFIRZEN M2 RFFE, 6
11 H P80 AE 2R Sk 70 IR i & T A8 T o g

https://yxxz.whuznhmedj.com/

A B K
E5 BENREMIEATLRR
Figure 5. Changes in hemoglobin after
admission

£, 513 H B A NI EURH ZIR BAL
5% 16 H AR T DAFIZ 5 54T 600 mg 3697, 26 19
HEBEMERWE, /MO ETEE 19x 10771,
IS5 /MR BCRE S . A TCU 55 25 K
HMRE AT, WU ER, KR IER,
I /N B 3% 84 x 10°/L, Il 41 % 11 63 /L, LDH



240 EZ#F4 2023 &£ 6 AFE 33 5% 3 ] New Medicine, Jun. 2023, Vol.33, No.3

491 U/L, MLRWEIER, ik, &%
KRR oD 2 NP, R RN E
il e — A AR RS, R 2 R
b, RT3 11 B, 318 HF UM%
H AP 600 mg ¥AYT, 3 A 23 H B E M /M4
187 x 10°/L, —eEHLAT, TLAHEE. 4 A 3 HEf
Vi IGT 4 268 x 10771, IfLZEEE T 107 ¢/L.
ekt U 2 A fE R R WA K .

2 it

TTP ) &Pl 25 12 h ADAMTSI13 {
PEBEZ MG, 24 ADAMTS13 36 V£ PR K 2 109% £
FARET, I s AR AR R A R o A
1A K ( von willebrand factor, vWF ) 234k,
it M AEFR AP I/ IZ SR AR T B W AS, A
KPHCTTP (kA P, ADAMTS13 3 PE7E TTP &
it A PR AR, 22 W TTP ME— YRR
febn, IR HETRYT OGRS .

2% B AT & B RTIAYT TTP B 2k, H:
Al PR H R S TTP A E KN ADAMTS13 /K-F-,  [F]
I BR ADAMTSI3 HitfAc . il 4 DL S K4y F
vWEF ZRK, e B SRR, IR —
HARBES 12 TTP Iy SR 45 7 1 2% B ik 7 vl
Wl e BT v A SRR, R R E R
N, PRIPESEIIRE, EAE 5K B A N
IHYT TTP BB F B, (EA5AG 384 B 38 b 1fi 2
B AN TR TCEIRIT IR E K o

MEVRPE TTP 828 5 UK ILAK 5 e KA K2 o ik
FIRYT M/ OB T, st/ M40
F 50 x 10°/1. J LDH $5£ 7t Pl & 7r BE 11 16
XoF L3R B AT S, Wi o R S BT I
PIAIT IO« IS T 15 AR B DA A 2 v
JGTE TTP, XFTFHMEIGTE TTP, W AETT Z Ak ¢
BHIRIT, B EIRIT IR T AR H 2 1K
AR B e R T 15 A5 P (HE N R
P e AE e i IR Sk A B, BRI T 20k . KH
S I T

FIZ B BB Ry —Fh G e ikl ), T AE ek
I T TTP IRYY .l 5 R B ke 40 3R
T CD20 70 F454, 20 vl R MAIR 4 i 254 1 An
PO 0 M A FHAE [ 85 R S M1 L. B bk £ 4
/> ADAMTS13 HLik ) =4z, Mk 2AS7 TTP
B E . —I0 Meta 7304 s, AH LT 5 AL AY L2

BRSSO ETRYT . R bR A AR
TTP BE AT KR 0, ) — T mir B
FER R 2B PR N — 2T RIRY7 TTP, 2534
N R, BRI, HTTP B
SRR T PRI B e A R 2 raisy T U
SR WFIE & BRI 215 BB REAIR TTP HE 2 R X
W6 B RE ST B WA, 97E 2.6 SRR E B RIE
Y7 R L KU . Falter 25757 & BAE TTP &
PEWI T AR 28 BPTiaI e TTP B I E KT
R P R = R 2 RPTIA YT TTP 1Y
(R R FUBEIG R, PR T R 2 e
TTP W—Z3697, 5.

Gutterman 25 Fc P08 1 N A 25 TR Y7
3 (AR I3 45 50~180 d HUXEVAPE TTP 3%,
2 19 3 Il /AR T O L TE R, 19 AR RE R e
2 W0 T3 Z2 Pt B A AIF 9 th PR 25 B mT
REARMEIAYE . Akt TTP B s o M Eiy
— I 5Y & B 10 BiMETR / & & T TTP 834 N H
28 BB A RIRIT, BRIk 80%, 14
WR L RETAEG R ", I 2 phi Cp
VB 1l B R AN TTP 35 2 M0 0 4 B3
J7, JEBEUSAHEIRCR T (0 B AT7ER) 2 8 Rt
IR . A2 HLAE Dy TR G — A, I
B AR I ) 1 2 2 ik R R B e P ol Nl s
KEMIRYT 7 58K 375 mg/m?/ Jil, Rk 4~8 JH, H
PSSR SE & BUbRIE T X TTP R H B4
RO Bz 4k U 80 2R F /NGRS R 2 Bt
(100 mg/m*/5~9 d, FF&z 4 J&) 1ERIBIT &,
LRV RE B B AR " A RS A B 5 S B
T LA B A WE R B R IRYT, RREE 10 R
MM ECEI R E Ty, RERTCZHR, % IEXER
PETTP, 45 ThRuiEs e F 2 8 myii i 1iayr, 4k
e, BEIARWE K .

HoAh i) SR VA 25 K BT . AR
PR e 25 5 1 M 9 M 3 T 38 Sy AS 1 )
KTk, ARG RITER R B
S, BN IR B 25 . A oK 2
I T 22 S Vi IR V6 7 (0 2R (A I R R, am et
FH1E ADAMTS13 H 3™ R ¥ERITEH, B
BEPEACAG, XPRZE RYTICAL R & R T
R KA MBI s

VT AF Sk BE % A TTP WF 58 3R A, 4% Bl s
RIZGYIR WA o R 3 B8 BR 0 & — Fh B X

https://yxxz.whuznhmedj.com/



EZ#4 2023 ££ 6 A 33 %55 3 81 New Medicine, Jun. 2023, Vol. 33, No.3 241

ADAMTS13 ) A1 Z5 R B0 — g K44, a4
Hil /MR GPIb SR vWF 2 BRI A AR,
Yok i/ A BRI AR, D7 1k S AR AR T
—IZ ity . FEPLSGE | 2RI By T HA I IR
R R, AR SRR PR YT R Al A%
S5 B WAV TY, TTP H 8 I/ MUK & )
[, FETSRANAE AR U H AR ek
BB T HMEVAE TTP BB 50, AR
XMETATE TTP AR 3, T ] P R o5 3% 1/ )
M B g A B U N- S e R B A
BRI VWE Y A1 S5 Rk R] Y —
Bk, BEL L i/ I ASORE B8 1A 0 8 RS BB AR AR
AR A I B 455 (R 4 Bhiay T . ADAMTSI3 3%
PEBLZ 2 FECTTP W RE 2 —, SChEAA
ADAMTS13 Ji F T TTP (& 4 7 F S IRl 1
W ARS8 B E A AP 320 . et m
AR, BRI I TE R T I A

i LR, — Hm B2 TTP, R
R SR EEIRTT, XA TTP B3, 7]
Ay R 2B B, (BRI B e S N —
LIRYT, DLSIRIT R . BT B AL BERE AT 1F
KIS I R AFZE I LABRALE

S 3k

1 Joly BS, Coppo P, Veyradier A. Thrombotic
thrombocytopenic purpura[J]. Blood, 2017, 129(21): 2836-
2846. DOI: 10.1182/blood-2016-10-709857.

2 Tsai HM. Thrombotic thrombocytopenic purpura: beyond
empiricism and plasma exchange[J]. Am J Med, 2019,
132(9): 1032-1037. DOI: 10.1016/j.amjmed.2019.03.009.

3 Zheng XL, Vesely SK, Cataland SR, et al. ISTH guidelines
for treatment of thrombotic thrombocytopenic purpural]].
J Thromb Haemost, 2020, 18(10): 2496-2502. DOI:
10.1111/jth.15010.

N L YR 8 R T 1 < | o1 2 1
AN PR SRS TS 3R T R R (2022 4F R
AR I 2 4R R, 2022, 43(1): 7-12. [Thrombosis and
Hemostasis Group, Chinese Society of Hematology, Chinese
Medical Association. Chinese guideline on the diagnosis
and management of thrombotic thrombocytopenic purpura
(2022)[J]. Chinese Journal of Hematology, 2022, 43(1):
7-12.1 DOI: 10.3760/cma.j.issn.0253-2727.2022.01.002.

5 Scully M, Cataland S, Coppo P, et al. Consensus

https://yxxz.whuznhmedj.com/

10

11

12

on the standardization of terminology in thrombotic
thrombocytopenic purpura and related thrombotic
microangiopathies[J]. J Thromb Haemost, 2017, 15(2):
312-322. DOI: 10.1111/jth.13571.

Owattanapanich W, Wongprasert C, Rotchanapanya W,
et al. Comparison of the long—term remission of rituximab
and conventional treatment for acquired thrombotic
thrombocytopenic purpura: a systematic review and
meta—analysis[J]. Clin Appl Thromb Hemost, 2019, 25:
1076029618825309. DOI: 10.1177/1076029618825309.
Scully M, McDonald V, Cavenagh J, et al. A phase 2
study of the safety and efficacy of rituximab with plasma
exchange in acute acquired thrombotic thrombocytopenic
purpuralJ]. Blood, 2011, 118(7): 1746-1753. DOI:
10.1182/blood-2011-03-341131.

Sun L, Mack J, Li A, et al. Predictors of relapse
and efficacy of rituximab in immune thrombotic
thrombocytopenic purpura[J]. Blood Adv, 2019, 3(9):
1512-1518. DOI: 10.1182/bloodadvances.2019031039.
Falter T, Herold S, Weyer—Elberich V, et al. Relapse
rate in survivors of acute autoimmune thrombotic
thrombocytopenic purpura treated with or without
rituximab[J]. Thromb Haemost, 2018, 118(10): 1743-1751.
DOTI: 10.1055/s-0038-1668545.

Gutterman LA, Kloster B, Tsai HM. Rituximab therapy
for refractory thrombotic thrombocytopenic purpuralJ].
Blood Cells Mol Dis, 2002, 28(3): 385-391. DOI: 10.1006/
bemd.2002.0522.

Schieppati F, Russo L, Marchetti M, et al. Low levels of
ADAMTS-13 with high anti—ADAMTS-13 antibodies
during remission of immune-mediated thrombotic
thromhocytopenic purpura highly predict for disease
relapse: a multi—institutional study[J]. Am J Hematol,
2020, 95(8): 953-959. DOI: 10.1002/ajh.25845.

sKAE L TR PR, L A A R B RIS T R IR
7MY /52 S A P L /0 AR R 5 10 9] i IR
53 B [J]. H A2 i W 2 % A, 2018, 39(10): 855-858.
[Zhang Y, Zhang L, Chen M, et al. Efficacy and safety of
rituximab—contained regimen for refractory and relapsing
thrombotic thrombocytopenic purpura: a retrospective
study of 10 cases[]]. Chinese Journal of Hematology, 2018,
39(10): 855-858.] DOI: 10.3760/cma.j.issn.0253-2727.
2018.10.013.


https://pubmed.ncbi.nlm.nih.gov/28416507/
https://pubmed.ncbi.nlm.nih.gov/30928346/
https://pubmed.ncbi.nlm.nih.gov/32914526/
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjIwOTAxEg56aHh5eDIwMjIwMTAwMhoIcm52Z3h1MWU%3D
https://pubmed.ncbi.nlm.nih.gov/27868334/
https://pubmed.ncbi.nlm.nih.gov/30808221/
https://pubmed.ncbi.nlm.nih.gov/21636861/
https://pubmed.ncbi.nlm.nih.gov/31076407/
https://pubmed.ncbi.nlm.nih.gov/30235478/
https://pubmed.ncbi.nlm.nih.gov/12367582/
https://pubmed.ncbi.nlm.nih.gov/12367582/
https://pubmed.ncbi.nlm.nih.gov/32350923/
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjIwOTAxEg56aHh5eDIwMTgxMDAxNBoIOGV5MnI3NHk%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjIwOTAxEg56aHh5eDIwMTgxMDAxNBoIOGV5MnI3NHk%3D

242 EZ#F4 2023 &£ 6 AFE 33 5% 3 ] New Medicine, Jun. 2023, Vol.33, No.3

13 Page EE, Kremer Hovinga JA, Terrell DR, et al. Rituximab
reduces risk for relapse in patients with thrombotic
thrombocytopenic purpura[J]. Blood, 2016, 127(24): 3092-
3094. DOL: 10.1182/blood-2016-03-703827.

14 Ef, RRE, WL A, 5 F 2B UGS TR A
i AL /IR SR ) W PR AR5 (D). Hh AR 1
2R, 2015, 36(4): 316-320. [Wang J, Wu TQ, Shen
HS, et al. Clinical study on Rituximab in the treatment
of idiopathic thrombotic thrombocytopenic purpura[J].
Chinese Journal of Hematology, 2015, 36(4): 316-320.]
DOT: 10.3760/cma.j.issn.0253-2727.2015.04.012.

15 Zwicker JI, Muia J, Dolatshahi L, et al. Adjuvant low—
dose rituximab and plasma exchange for acquired TTP[J].
Blood, 2019, 134(13): 1106-1109. DOT: 10.1182/blood.
2019000795.

16 Scully M, Cataland SR, Peyvandi F, et al. Caplacizumab
treatment for acquired thrombotic thrombocytopenic
purpura[J]. N Engl J Med, 2019, 380(4): 335-346. DOLI:
10.1056/NEJMoal806311.

17

18

19

20

Khan S, Landry K, Umyarova E. Caplacizumab treatment
for acquired refractory thrombotic thrombocytopenic
purpura[J]. Br J Haematol, 2020, 191(2): ed4—e46. DOL:
10.1111/bjh.16977.

Mellaza C, Henry N, Fayolle PM, et al. Refractory auto—
immune thrombotic thrombocytopenic pupura successfully
treated with caplacizumabl[]J]. Front Med (Lausanne), 2020,
7:549931. DOI: 10.3389/fmed.2020.549931.

Joly BS, Coppo P, Veyradier A. An update on pathogenesis
and diagnosis of thrombotic thrombocytopenic purpuralJ].
Expert Rev Hematol, 2019, 12(6): 383-395. DOI:
10.1080/17474086.2019.1611423.

Graga NAG, Joly BS, Voorberg J, et al. TTP: From
empiricism for an enigmatic disease to targeted molecular
therapies[J]. Br J Haematol, 2022, 197(2): 156-170. DOL:
10.1111/bjh.18040.

Wk HAl: 2022 4E 06 A 07 H #&RIHY]. 20224507 A 31 H
ARt AR O

FUHARTC: 5k, BRI FBRE, 55, MEA PR MUAR P 0/ R P 58— [, 2758 R, 2023, 33(3): 237-242. DOL: 10.12173/

j.1ssn.1004-5511.202206009

Zhang Y, Hua TF, Zheng Y, et al. Management of refractory thrombotic thrombocytopenic purpura: a case report[J]. Yixue Xinzhi Zazhi,

2023, 33(3): 237-242. DOI: 10.12173/.issn.1004-5511.202206009

https://yxxz.whuznhmedj.com/


https://pubmed.ncbi.nlm.nih.gov/27060171/
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjIwOTAxEg56aHh5eDIwMTUwNDAxMhoIbGVuY3oyd20%3D
https://pubmed.ncbi.nlm.nih.gov/31331919/
https://pubmed.ncbi.nlm.nih.gov/31331919/
https://pubmed.ncbi.nlm.nih.gov/30625070/
https://pubmed.ncbi.nlm.nih.gov/32738052/
https://pubmed.ncbi.nlm.nih.gov/33195299/
https://pubmed.ncbi.nlm.nih.gov/31107120/
https://pubmed.ncbi.nlm.nih.gov/35146746/

