Al R 0

SFAGRIE - I AN O B 5 B b R

1. EEARICEES L HIH
= | AT KA
Zan
4
TYFK S 1-O-75
v I\
T A ke (RIE TR
(— & 4)
W 5 4 V&% 7 10mg/mL
ARG
=
2!
(— 20094549 LAFEIZ, FDASUIZEMAC/ARR S i
S A, ENTHAR STV 2V ER S
n
= R - | T RSO L0
= | st s [
'S (#ZY%T25H0 W O AR
= F vy 7 LG
5.)

= Al BRSPS R EB (7272 L, ICH-GCP
T AMILTEX 2L DR S, ) I THEM S,
F VINER SNy a Wk 7D

v BRSO b D

Thee « 75
%g%gﬁi]m%@@@%%@m¢WMw@%wﬁ
s
i - RICOW
TE#T5.)
Bk - R [ TESEY 375me/m? & 1B T 4 6 5
2 | (mashrem
N ?134- HAEIiz-o>n
7% ;aﬂ%ﬁ?é%}
i me | WNRICET 5 EY
FF ey | (FFREFEE)
5.)
Ay 0 PRI 1 3K
DL (g | 124,956 A
BEK. o | STRETE>




WTHEET A, ) AU, ReFEME M/ R PESE B (ITP) 2 (VR I X UECAN)

&LT®$%ﬁLK% ZBWTITP I EAE T @ O 8 &R BIE#E
REENBFEBICHEESN TR | FrE R ABERZ A AL
#ﬁ CESWTRHEBHHMH N AIEE L oo TN D,

CIBAFEBA % o
([ DirsrsEs T 7K G 5 )

WEBL/ERSE L TR
( O OO 4 B 3 1 1k WENHER L

(Ff i F AR

O&H v WL
(FARELKEE T 256, TOREOHE)

WHCBENTY Y Fo~7 (LLF, KA O ANE KOV EIT/NR 018k
FEME MR PEZRBER (ITP) (2%t 2 S RoE e 2612 K 2 B IE T T
WU,

Fo. BARIZBOD TR A OB MR 8 f /MR R BERR  (ITP) I2Xd 5
FERIFEBRBRAKE T L TR, BIEZORREKEET TH S,

THEESOFEN BB OKRESIACTFHERTFIRES IH O B &

53

S ) i o

1. b hS PR O R M

07 AMICERREEND DEE (BEH2RKE)

B FROETHARANNT, BFEAFICELVEEL RITTHER
Oy ZOfAFAEFICELWEEL KITTHEA

Ox  EFEOREAECFEY L

(ERLICH B L 2R )

FEFEVE M/ NR B PESRBESE  (ITP) 1, M/ IMRIEE B2 59 5 B CHUREA O
FES. T & L CMRIC I T 28N R MM T ol R O3 7T L, /B
DEETETHACRENREEBETHY , JEAETEE O R EREBIBFRIT R FEX G5
BO(KERER) ICRESh TV ERxmD,

ITP OEFARGERIZ, E& LR MM (RORH M £ 7213588 TH Y, OEN
M, &S, i, R, ﬁ%mmm@a@i%&mmr%@i#ﬁﬁw>
BN I 2 & e RE M K 0 BBl W= 2568 6 & D, f/MRER A 30,000/ul L
T OHER] T, @%A&w&fﬁt¢#ﬁ4%&®$%ﬁ & % BRI
UIEXD | ITP L, HAEOETICHEWEIZWEDHELHDZ 06, T4




% LOMEITHNARAME T, HFAERICE L WEE A2 MTTHEE] T34 T 5L
N7 A:%‘/%—éo

(% | 2. EHgELEOHRME

O7 BEfFEOEENENIZ 20D

oic | OA  BCKOEREKRERIC BN THLME - 2225 RN A DRIE L
F = THLMERATWS

v Ry BRI B W CEENREICMEST LR TEY . BN ERE
L. B OB VNVER B E X CHLENCB T AFRAERYE xS LE
5y ¥ .

e 25

o | 2T EEROFEAEIZFE Y LWy
o | (RIS LR

| ANNE
iﬁ ITP |2 %F 5 2 MRS 1S HE A & N CIRIE S L T30 . & RIGAR L LC

%,) BB BB AR VT A, 5 RPGRIRE L COMERM E SR SN T 5, A1
RTA 2 TREER DO gy s w73 B RIIBENE ARG A O
SRR E LT, XUE, B @B L L CMERE H oM L L CHERR ST
W5,

ENOHA KT A TEERIDS Yy o< T 28— 8 RIRIANR D E
G A OF ZIRFRIE E L THER LTV,

AFNL, BARRERICHEI T 5 CD20 HUR AR & L= % 2 7RO H CD20 &
J 7 u—F gk (IgGlk) TH Y, mEKAEMIAEEERN (CDC). kK
fFEHIE A FEPE RIS E(ER (ADCC) 72 Eick v, BHilRzEET S,

ITP (2B W TIE, Pl /MREUEE AL BAAA Y Y X~ 712 L0 EEINDLHE
B LT, P/ MRITARESET L, I/MRES T2 b0 L #HEHlEh T 5
LRSS

LEXY, ERNANDTA RTA BT DARFOMES T, HELRI, KT
KFNOERBEFZEE 2. Y BCRICB W TEENFEIEICMES TR TEY .,
EWNADEFREREOENVELZEEZ COENICBIT2AHERIFTCE5LE
ZOND] I8 TDHEEXD,

M =

LR, ZA4 AT SNTEEBIZ, F2FLVEEINCEEE T R
WA ZE D B D6 12 DA FEH,
2. BERNRITHR DK TOAGREDRD

PROK S 6 7
=] T DGR

R (KR ZE 6 22 [E T OAGBNE]
(4 i F

CokE DO=E OmE OGaE OO;E Oz




=y 7L, &% KA [ T DGR A (B SPAC B 2 BT IS T AR
i; Z;;i%b— KE | lkied (8%4) | RITUXAN® (Genentech Inc.)
%) DILIERENIES K 7e L
MiE - &
fifi %
BelE | R5e4 ({BE344) | MabThera 100 mg concentrate for solution for
infusion (Roche Registration Limited)
DILEENIES K 7e L
ML - H&E
fifi %
ME | lkie4 ({2%44) | MabThera 100 mg concentrate for solution for
infusion (Roche Registration Limited)
ZhHE « BhR e L
MiE - H&E
fifi %
LE | lR5e4 ({23£44) | MabThera 100 mg concentrate for solution for
infusion (Roche Registration Limited)
DILEENIES K 7e L
ML - H&E
fifi %
m Bige4 (123%4) | RITUXAN® (Hoffmann-La Roche Ltd.)
DILEENIES K 7e L
ML - H&E
fifi %
ZeH | lic4 (8¥4) | MABTHERA® (Roche Products Pty Limited)
DILEENIES K 7e L
ML - H&E
fifi %
A
et mKE WE WHE RLE R0E
HOBE IR DL | (RCK S 6 2o T O R HER 8 AR )
e K 45 [ C 0 SO RN (B A B 5 B TS T A
BT A || KE | TA KT A D International consensus report on the
VAR Y4 V4 investigation and management of primary
immune thrombocytopenia ([E[E ITP 22 A
& we it
%2 [ oty @ The American Society of Hematology 2011
g;gi?%; & evidence-based practice guideline for immune




thrombocytopenia CKEMEFEEZHT A K7 A
:/) Wk 4)

RIRE « R
(E7=1x%hhE -
BRIZBEE D H
% O AT

(D Treatment Option in children with persistent or

chronic ITP

Rituximab has been used with success in

children with chronic refractory ITP

(evidence levels ITa and IIb). Overall, the

response rate ( >50 X 10°/L platelet count) is

between 31% and 68%. In all case series,

rituximab was well tolerated with the

exception of serum sickness.

@ 2.1 Appropriate second-line treatment for

pediatric ITP.
Rituximab be considered for children or

adolescents with ITP who have significant

on-going bleeding despite treatment with

IVIg, anti-D, or conventional doses of

corticosteroids (grade 2C).

Rituximab may also be considered as an

alternative to splenectomy in children and

adlescents with chronic ITP or in patients

who do not respond favorably to

splenectomy (grade 2C).

Ak - HE
(713 HE -
HAEIZEED H
2 R PIT)

(D Recommended treatment strategy
Rituximab 100mg or 375 mg/m*/wk for 4 wk
@ FHEAe L,

HARKTA
DR P F

@

203)Wang J, Wiley JM, Luddy R, et al. Chronic
immune thrombocytopenic purpra in children:
assessment of rituximab treatment. J Pediatr.
2005;146(2):217-221 %Xk 10)

204)Benett CM, Rogers ZR, Kinnamon DD, et al.
Prospective phase 1/2 study of rituximab in
childhood and adolescent chronic immune
thrombocytopenic purpura. Blood.
2006;107(7):2639-2642. &%k 1D

205)Parodi E, Nobili B, Perrotta S, et al. Rituximab
(anti-CD20 monoclonal antibody) in children

with chronic refractory symptomatic immune




@

thrombocytopenic purpra: efficacy and safety of

treatment. Int J Hematl. 2006;84(1):48-53.%%*
ik 12)

35. Bennett CM, Rogers ZR, Kinnamon DD, et al.

Prospective phase 1/2 study of rituximab in
childhood and adolescent chronic immune
thrombocytopenic purpura. Blood.
2006;107(7):2639-2642. &%k 1D

36. Mueller BU, Bennett CM, Feldman HA, et al.

One year follow-up of children and adolescents
with chronic immune thrombocytopenic purpura
(ITP) treated with rituximab. Pediatr Blood
Cancer. 2009;52(2):259-262. %% ik 13)

37. Wangl, Wiley JM, Luddy R, et al. Chronic

immune thrombocytopenic purpura in children
assessment of rituximab treatment. J Pediatr.

2005;146(2):217-221 =ik 10)

38. Taube T, von Stackelberg A, Schulte-Overberg

U, et al. Chronic immune thrombocytopenic
purpura in children: assessment of rituximab

treatment [letter]. J Pediatr. 2006;148(3):423 ©*
ik 14)

39. Rao A, Kelly M, Musselman M, et al. Safety,

efficacy, and immune reconstitution after
rituximab therapy in pediatric patients with
chronic or refractory hematologic autoimmune
cytopenias. Pediatr Blood Cancer.
2008;50(4):822-825. &%k 13)

40. Parodi E, Rivetti E, Amendola G, et al.

Long-term follow-up analysis after rituximab
therapy in children with refractory symptomatic
ITP: identification of factors predictive of
sustained response. Br. ] Haematol.
2009;144(4):552-558 ## X 10

fifi %
A KT A @ International consensus report on the
Vg investigation and management of primary

immune thrombocytopenia ([EFE ITP 22 A




INR2% :/) iz % SCk 3)

Guidelines for the inveastgation and
management of idiopathic thrombocytopenic
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Treatment Option in children with persistent or
chronic ITP

Rituximab has been used with success in

children with chronic refractory ITP (evidence

levels ITa and IIb). Overall, the response rate

(>50 % 10°/L platelet count) is between 31%

and 68%. In all case series, rituximab was well

tolerated with the exception of serum sickness.
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Rituximab 100mg or 375 mg/m*/wk for 4 wk
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chronic ITP

Rituximab has been used with success in children

with chronic refractory ITP (evidence levels Ila
and 1Ib). Overall, the response rate ( >50 X 10°/L
platelet count) is between 31% and 68%. In all

case series, rituximab was well tolerated with the

exception of serum sickness.
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Rituximab 100mg or 375 mg/m*/wk for 4 wk
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Treatment Option in children with persistent or
chronic ITP

Rituximab has been used with success in children

with chronic refractory ITP (evidence levels Ila
and IIb). Overall, the response rate ( >50 X 10°/L
platelet count) is between 31% and 68%. In all

case series, rituximab was well tolerated with the

exception of serum sickness.
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hae - ZhE Treatment Option in children with persistent or
(F7133 chronic ITP
HE + ZH R Rituximab has been used with success in children
D& % L HLE with chronic refractory ITP (evidence levels Ila
) and IIb). Overall, the response rate ( >50 X 10°/L
platelet count) is between 31% and 68%. In all
case series, rituximab was well tolerated with the
exception of serum sickness.
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Treatment Option in children with persistent or
chronic ITP

Rituximab has been used with success in children

D& % L HLE with chronic refractory ITP (evidence levels Ila

) and IIb). Overall, the response rate ( >50 X 10°/L
platelet count) is between 31% and 68%. In all
case series, rituximab was well tolerated with the
exception of serum sickness.
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Rituximab for children with immune thrombocytopenia: a systemic review
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K [E I #% %2> @ Education Book (Hematology, The Education Program) %% 20

Childhood immune thrombocytopenia: role of rituximab, recombinant
thrombopoietin, and other new therapeutics.

Treatment options for nonresponders and/or patients with chronic ITP

If a child has persistent severe bleeding symptoms that have not responded to
conventional-dose corticosteroids, IVIg, or anti-D or has had persistent and marked
thrombocytopenia for longer than 6-12 months, other considerations are necessary.
The initial step is to ensure that the diagnosis is correct.10 Table 1 shows alternative
causes of thrombocytopenia that may not respond to traditional first-line ITP
therapy. Second, treating physicians need to determine whether the severity of
symptoms warrants aggressive therapy. Unlike adults with ITP, many children with
chronic disease will not have major bleeding symptoms and will likely recover
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within an additional 12-24 months. Therefore, continued observation may be the
only therapy indicated. The dilemma for pediatric hematologists is to determine the
best second-line therapy for the symptomatic children, with the goals being increase
of platelet count, resolution of bleeding, and increased quality of life. The available
treatments take into consideration all possible mechanisms for thrombocytopenia in
ITP. The primary cause for thrombocytopenia is immune destruction of platelets in
the reticuloendothelial system, and splenectomy is a proven modality to achieve a
long-term improvement of platelet count.ll However, other approaches have been
shown in small numbers of children to suppress either B-cell or T-cell dysfunction
and the resultant antiplatelet Ab production.l2 The best-studied medication is
rituximab, as described further below (see “Rituximab”). Finally, platelet production
is decreased in the BM of patients with ITP, likely due to Abs against
megakaryocytes.1011.13 This supports the use of thrombopoietin (TPO) receptor
agonists, as described more fully in a later section. These next sections will discuss
the mechanism of action and the risks and benefits of these modalities.

Rituximab
Mechanism of action

Rituximab depletes B cells by binding to the CD20 antigen surface markers. By
removing the autoreactive B-cell clones, autoimmunity can be eradicated.2l In
addition, rituximab has been shown to increase numbers of T-regulatory cells and
prevent the activity of Thl-autoreactive cells specifically against GPIIb/IIla.12
Although it is not FDA approved for the treatment of ITP, we have more than 5 years
of experience in the use of rituximab as a second-line option and numerous
additional reports of its safety and efficacy in malignant and rheumatologic
diseases.

Efficacy

There are no randomized trials for rituximab in children with ITP, but in 4 cohort
studies and 10 case reports, there is evidence that children with chronic ITP have an
overall response rate of 61%.21 The first long-term follow-up study for both adults
and children with ITP described an initial response rate of approximately 60%.22 In
children, nearly 60% of the initial responders maintained platelet counts > 50 X
109/L for longer than 1 year and had a greater than 80% chance of maintaining the
response at 2 years. An estimated 26% of children will have a 5-year durable
response. One theory for the lack of sustained response to rituximab is the
persistence of autoreactive B cells in the germinal centers and the BM.12 In
addition, the majority of plasma cells are preserved in patients receiving anti-CD20
Ab therapy.12

The good initial response rate of 68% (33%-100%) in children with primary ITP
was confirmed by Liang et al in a systematic review of children only.22 Patients with
secondary ITP had an even better response at 64%-100%. The median time to
response was 3 weeks, with a median duration of response of 12.8 months. Liang et
al pointed out that there is no “standard” dose for rituximab in children. Although
the most frequently administered dose remains 375 mg/m?2 for 4 consecutive weeks,
there are small series of children who had similar response rates with a single dose
of 375 mg/m?2 or after lower doses regimens of 100 mg/dose for 4 weeks.23.24 Because
late relapses are possible after achieving remission with rituximab, ongoing
follow-up is necessary.22 Repeated doses of rituximab can be considered for relapsed
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patients.

Several studies have investigated predictors of response to rituximab. Patel et al
determined that age, sex, prior duration of ITP, and previous response to therapy
did not predict response to rituximab.22 Although previous splenectomy did not
affect the overall response rates, those who had undergone the procedure tended to
relapse earlier. Children with only partial responses to alternative therapies
initially relapsed more frequently after rituximab than those with complete
responses.22 The most recent publication by Grace et al found in a multivariate
analysis that previous response to corticosteroids and history of secondary ITP
predicted better response.22 Those investigators theorized that there is an
overlapping biology of response between glucocorticoids and rituximab in how they
target both the B-cell and T-cell arms of the immune system.

Although there are no randomized trials comparing rituximab with splenectomy
for long-term treatment of ITP, 2 randomized trials explored rituximab use in adults
before splenectomy. The first study comparing rituximab + dexamethasone to
dexamethasone alone for newly diagnosed ITP demonstrated a higher rate of
sustained responses in those receiving rituximab.26 The second trial compared
rituximab with placebo in patients nonresponsive to first-line therapy. Interestingly,
the placebo-controlled study demonstrated no statistical difference in rate of
treatment failures, and the overall response rates for both groups was still close to
the expected 60%.27 These trials and a recent meta-analysis of adults who received
rituximab before splenectomy suggest that surgery could be delayed and maybe
avoided altogether for patients likely to go into remission.28

Safety

The most common adverse reaction to rituximab occurs at the first infusion, after
which fever, serum sickness, and hypotension have been reported. Serum sickness
occurs more frequently in children than adults and slowing the infusion and
premedication with antihistamines or corticosteroids may minimize these side
effects.2l The severity of reactions decreases with subsequent doses.17,214-23

Infection is a concern after administration of any immunosuppressive agent.
During the 3-6 months before reconstitution of B cells, there have been reports in
children of pneumonia, varicella, meningoencephalitis, and reactivation of hepatitis
C.23 Because most plasma cells do not have CD20 on their surface, humoral
immunity should be spared and production of Igs maintained after rituximab
administration. However, there 1is a concern for hypogammaglobulinemia,
particularly after repeated treatments, which has been reported in 1 child and 2
adults.22.28 Due to the risk of hypogammaglobulinemia, it is recommended to check
baseline Igs before administration of rituximab and then yearly. If levels are
abnormal, supplemental IVIg is indicated.22 Because the majority of vaccinations
are given to young children, it is important to consider how administration of
rituximab will affect their immunogenicity. Some experts recommend that vaccines
be given before rituximab or delayed until the B cells have recovered.2l

Neutropenia, progressive multifocal leukoencephalopathy, hematologic
malignancies, and acute respiratory distress syndrome have also been described
with rituximab use.2l Most reports of toxicity are not in ITP patients, but in older
adults and in young children with autoimmune hemolytic anemia, combined
variable 1immunodeficiency, and other disorders requiring additional
immunosuppressive agents.
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