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Rituximab Treatment for the Patients with Refractory Inflammatory Myopathy

Ji Ae Yang, Sang Jin Lee, Jun Won Park, Hyun Mi Kwon, Jin Young Moon, Dong Jin Ko,
Sung Hae Chang, Jin Kyun Park, Eun Bong Lee, Yeong Wook Song, Eun Young Lee

Division of Rheumatology, Department of Internal Medicine,
Seoul National University College of Medicine, Seoul, Korea

Objective. To assess the efficacy and safety of rituximab
(RTX) on disease activity and muscle strength in patients
with inflammatory myopathies refractory to conventional
therapy.

Methods. Four inflammatory myopathy patients who had
been refractory to glucocorticoids, one or more im-
munosuppressive therapies and intravenous immunoglob-
ulin were treated on an open-label basis. Each patient re-
ceived two 500 mg doses of RTX 2 weeks apart in one cycle.
In one patient who did not respond after the first cycle of
RTX, the infusion schedule was modified by the physician.
We measured muscle enzyme including CPK, LDH and as-
sessed muscle strength individually to evaluate RTX
response. Additionally anti-CD19 antibody was measured.
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Results. Three patients responded to the first cycle of RTX
treatment with improvements in muscle enzyme and muscle
strength, and then maintained physical function over the
duration of several infusion cycles. In one patient, muscle
enzyme did not decrease after the first cycle of RTX, and
a high dose glucocorticoid was given. After modifying the
treatment schedule with monthly RTX infusion, his muscle
enzyme level and muscle strength improved. Anti-CD19 an-
tibody decreased after RTX generally, but responses were
variable. Herpes zoster infection occurred in two patients.
Conclusion. Rituximab may be a therapeutic choice in re-
fractory inflammatory myopathy. However a further trial
is needed to confirm the efficacy and prove the safety.
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5 7l gl 783 55 7H2 Aol A& intravenous im-
munoglobulin (IVIG)E A&& 4 Slvl (1).

AT TS ol A soll Wi ks 3, TF &
o4 FHlEe] HuEm o]9 X Hdl= vl uyEE
A 1) cyclophosphamide (CYC) 7 99, &z A=}t
AAA, RTX 5= A&l & 5 ek (1,3-6).
Rituximaba BA|E2] Eo] <191 CD20ol =2 X3t=
£ Ho|& Z|vlg}l w+E-E3HA(chimeric monoclonal anti-
body)ZA] (7), o] thAd 3z FEZdelA] RTX S
Aol 3t Harso] gl et (6,8-10), 3 2001 9] =
A A4 T RS R 3 AYA, o5
7, t}713 oA The rituximab in myositis study (RIM)el]A]
5 RTX®] A& q3k5 Harsigleh (11). o 74 5ol
Ale A8 534 d5A4 2T A4 RTXE X &3k
o7} Haxl uf glem, RIM <A77t 2o 4457744 3=}
v 34 B )= gl o) 85 F.ke] vl d gy
ZHel X5 AFE Husk ARZ, o]of] AAEL 7€ H
o A X gell Hhgo] YW A4 <HF AE A
S 2 RTXE 7o 393, vk 1ol A 7d 7k 2
X ABE WU o] & v AT} | Eashs vl
ot}

et R b
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19753 A= Bohan and Peter A&t 7|50l we} 7=
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Fo iy o 3d

g ShAEell Wizt X582 4 os Ao ofdt
A== A7, @4ele sekslell RTX 500 mg (375
mg/m’)& Fof stk A 1, 2, 30X 25 Hoz
T AHE 3 FI)2 3o AR, A 4 g A
= 3k FUIE ek 718l Fof Fold W AAA=
FABR o, g Ao MTXE FA 3ok
Rituximab o 7|7+ F2 XH|Zo]E¢} hydroxychloro-
quine (HCQ)< 7+ 3kA19] 7|& &35 FA% o] % 2=t
ML Aeell vhe} ~u| 2ol = kg 2AsA, MUY
oFx AHEE, FAE B AA Aol whel 7h A AR A
Zlell A& AlAskith Rituximab Fo] Fo] o] 4
ka5 WAs7] f13le] AXHX2A] ofA| Eotn] =2(650
mg 7d7), FREAY R4 mg AF), v Zal=yEE
(100 mg BF)& FoIataict.

Aol gt F7}

Rituximab Fofel] wh-g Agte] S4 % ul whg-o] Hr7ts
sle] 1~2MY HAE 2§ 4 AZ 2 =4 9
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o912 Sl Wkt 1 idekglel. A5 i, 25 24 S, SR A4
0 % 24 A4 FY o sRaele] ksl B4
Table 1. Baseline characteristics of the inflammatory myositis patients
. Underlying Sex/ Disease Disease Previous ~ Concomitant Therapy  Number of Remission
Patient . . . . .. .. after RTX course/ Response
disease Age duration manifestation medication  medications . (months)
RTX dosagex interval
1 DM with lung F/39 8 yrs Muscle weakness, PDS, MTX, PDS PDS 3/500 mg 56 Y
Skin findings AZA, IVIG x2 weeks
2 PM M/46 8 yrs Muscle weakness PDS, AZA, PDS, MTX PDS, 2/500 mg 10 Y
MTX, IVIG MTX x2 weeks
3 DM with lung, F/49 3 yrs Muscle weakness, MTX, CYC, PDS PDS 1/500 mg Y
pharyngeal Skin findings, IVIG, mPD AZA, x2 weeks
involvement Dysphagia —PDS MTX,
HCQ
4 PM with M/45 3 yrs Muscle weakness, mPD—PDS, PDS, Steroid PDS, 1/500 mg Y
pharyngeal Dysphagia CYC, IVIG pulse MTX  x2 weeks (delayed)
involvement (solumedrol 4/500 mg
500 mg for xmonthly
3 days)

AZA: azathioprine, CYC: cyclophosphamide, HCQ: hydroxychloroquine, IVIG: intravenous immunoglobulin, MMF: mycophenolate
mofetil, mPD: methylprednisolone, MTX: methotrexate, PDS: prednisolone, Y: yes, I: indeterminate.
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312 =2 grade 291.21, CRP 2.38 mg/dL (B4*] 0~0.5),
AST/ALT 1,090/661 TU/L (B/4*] 0~40), CK 16,126 TU/L
(2] 20~270), LDH 2,282 TU/L (842 100~225), my-
oglobin 6,299 ng/mL (3-4*] 17.4~105.7)°]%lc}. & Jo 1
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Figure 1. Serum levels of muscle enzyme (CPK, LDH) at baseline and during follow-up. (A) In patient 1, (B) In patient 2, (C) In
patient 3, (D) In patient 4 (Arrow RTX infusion, total RTX cycle/dose/interval of two infusion).

Figure 2. (A) Chest CT on
initial presentation shows patchy
consolidation on bilateral lower
lung field considering BOOP
reaction due to DM in Patient 1.
(B) Improved lung lesion of CT
scan after RTX treatment.
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2), Ao 2 §A mlo] AA] kA vk 7 okE X5 ¢l
o] ol % Fo]chk(Table 1).

EIRL 2: 295 28 o3l E A AP HAAA,
844G, SAE AA Y 25 2 S £
kA Zedo] ZwkE et o] % ZH=YEE (30 mg/d)
o7 A5 AL, ZHEYEE 2.5 mg/2e] &

A e stgloy, ksl A 25 24 AA A
AZA, MTX7MA] F7bste] AHE-3lgich. o] 3 ol W<l
kgl em, 2A] CRP 0.04 mg/dL, AST/ALT 133/98 IU/L,
CK 3794 IU/L, LDH 467 IU/L E21=|gic}. k2= Asln] &

B2 B grade 42 FAE Q) ol IVIG dl 2|1
glkg, 29) Fof Wgich AN TF 4T AEH R
oot <4 Fsrt ohA] Agsiiet. g o] H 25
ZARAAANA B AlE7 2 #F =HAd A 2t
(Figure 3), RTX-& Foi3l7| & &}olrt. 1%} Foief 37 3
AF FRARI Fo] A= £ B A +5 &
47} 7+4-= 9 31 (Figure 1B), ool dkxta] RTX F7} Fo
o] A 44 2o T =ULE(75 myY), MTX
(17.5 mg/5) A& o]k (Table 1, Figure 1B).

ERL 3: T 5 WS FAZ A3t AA A, 5 A4
e, AR HAA FA £ IEZ At ol
MTX (10 mg/F)E X & A &3t o] <3 <F3}e} o
A Al Eeto] Rshslo] B Hdsklen, 741 A] o
Z AslA &8 E5F grade 3312w, CRP 1.87 mg/dL,
AST/ALT 130/60 TU/L, CK 1,078 TU/L, LDH 704 IU/L, aldo-
lase 10.8 U/L (4= 7.6 olsl) &Aolgdct. 7k A4}t
S Zodol A Hlf A7 BA 7183 HAH oA=&
W, o5 Wl HAAS & &l A 9l 8 Ro2 A
Fo 2 FAFYer. TF ZFAAE AlgsA] gkl
FEZAe] # AHoZ giksle] wEHZsUEE 1
mg/kgE A& AlAFslglom, CYC (1 g/ & 4 21
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< A8 ATk FAlel T FTAENAE 54 1
Zoll g3t 470 FAF WA IVIG (400 mg/kg, 5U)E
AHgstgek SR Al F719) IVIG B ZElRelE X8
ol 4Hg Fgho] A glol, RTX FAE Ale¥slgirt. o]

ZAEUEES ZaFslilA AZAS MR Ageir)
7 A2 0 7 AZALS Ftlslgl i, MTX, HCQ A
olth. X & o] F FhA}e] THL grade S7HA 3 EHE 2,
% 54 2 QA AEH o A Folth(Table 1,
Figure 1C).

Rt 4: Ao TR 2
FAE AW A, TE 5 A z
% 272 A4 A LAeE by o] ZvkE i)
A g AetA T BF grade 33107, A ollA], ESR
44 mm/hr (B4X] 0~9), CRP 4.11 mg/dL, AST/ALT
276/375 TU/L, CK 9,129 TU/L, LDH 1,114 IU/L, myoglobin

FHooN B At

Figure 4. Video fluoroscopic swallowing study (VFSS) finding
shows pyriform sinus residue and imcomplete clearing in patient 4.

Figure 3. In patient 2, immunohistochemical studies performed on affected muscle biopsy. (A) Hematoxylin and eosin stain,
magnification X200 (B) CD20 indicating B lymphocyte staining are positive in perivascular area *200.
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2,264 ng/mL Z7o]gr}. gk vt e FAs) odslZEl 7
AolA QFo} FFH L2 AL 2l gtk Figure 4).
olol| FA3] APl vl el o] FTrF xHHo g
ek o} R ZAl UL E | mgkeR AHE A At v,
CYC 49 S 35 2402 ] el AlWekart. o]
ol = &% A47F A3t =A gol IVIG (1 gkg, 29)E
AF 2l Ay vk AM 2kl JAJFel TAHAS H
oltb7} IVIG o141 Rell 74 % vha] obatslolw, CK 4
, Bt FAe} dstEet A4 oFs 27do] Bakuol
T g QF F9 T8 AFE thikd T9le] ol
© 2 ek RTX X & Agsteleh. A¢ Qabdel
F712 X8 Aslgont & #7] olFelE
o] 47t glo] zE|RolE E4 oW AF wrokrh(Figure
ID). o] 3t 74 07 RTX X & 2AIES W7sto]
2 712 Z13fsl i) o] Fof] CK 3,658 IU/L LDH 500
IULE &8 B4 FA7 Ao, Zd=ys

(7.5 mg/Q), MTX (15 mg/5) F+A Fo]ck(Table 1).
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O A e P e
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RTX AL ol shglon, 3ol el A%
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X

479] BApellA] RTX Fo Aol 2 A7} o] Fo] Ho
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[ez]
AN
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A2 RTXL 3 Fupe| 2okA|eh Zokz) 49121 4l
Al Abgell vhgo] gle FEA Frtel=ddeds) g &
Fedoll A Agurs vlS AF ooy 5ol Weka, FH
ZAZHLFF 2~ 3l Castleman’s disease 5-2] Frlgl~ A
gholl 2] 2] AL-g-o] o]oe] glgo] HE ofe] AT 5 3t
o] 2alE]o] off-label& A& Fo|tl (13). 7tE AZA
3] Wl Al BAEIE T2 B, oo B

o

cell depletion therapy”} AEA] THZe] A kol 53}
Adol B MY FuEl W FElT EaelA] EelE vt
(6,8-10,14). B3 20131 2 I EZIYNA] 4% A
A, o]F-wA, t7)# QAT RIM2 & 200 9] 54

WE WS WgoR sholhy 2o 76w 24 76
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rd oo

EI

g ] 5q] 48%) 714 ° 8F o]F RTXE Fo
W T A7 27] 9 3] (B R Eisle] A8
S, 7 ARE 2] FACR o] i AR B
ol = 9helA] sl o), 83%2 hAtollA] w7 A3t AN
A 2] A 2] (definition of improvement, DOI)°l] ¥+ =+
o AIE Holow, RTX A8-o] §2]3t steroid-sparing ef-
fect7} U5 HIrh (11).

ASA THF el HeelA €8A dA gA
uh FAF o E F kst AdellAlA 3H3E 2glell o3l A
ZElE W oy vk o g YZET} (15,16). E3] 5
£l tiste] 7H4 del A== 71-L BA FH e ¢

g3 I3y —Zg(small vessel vasculopathy) 2. 2 o]of] u}

= < BAESR e ga, HgHew

o

o = £AL AEAC] :Luiég
zAW et L7103 #1E 4 9t (10). H ol
A|Z o] Mol Lo ;H*]. od3tol| 2AS Wk oqq..,o] 751
E A glow, BAEE CD4 A TAIES Zas Whol
HZzAel gz EOJW Asrlo] FAIE Aitsle FE
AEZZ #ghe} (15). AAZ BAZS] 33T dellA] 2] o
< WA A, FEA o7 AEW O B HH 7 P
#Hxlo] QP A=A T =29 W) xua]/w BAE9] &)
AT ABEe] gls Aor AT ol 54 At &
2] ¥ ol| v} B cell depletion therapy2] &3}7} Xlo]7}
HIW A5l A AR} (15,17,18).
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