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[Abstract] Objective To evaluate the efficacy and safety of rituximab (RTX) in the treatment of
refractory myasthenia gravis (MG). Methods  Retrieve relevant retrospective case analysis and
observational studies that reported RTX therapy in patients with refractory MG from online databases
(January 1, 2000—April 30, 2018) in PubMed, EMBASE/SCOPUS and Cochrane Online Library with key
words: rituximab, myasthenia gravis. Quality of studies was evaluated by using Newcastle - Ottawa Scale
(NOS). All data were pooled by Stata 12.0 software for Meta-analysis. Results A total of 1772 articles
were enrolled, and 10 retrospective case analysis and one observational study with 160 eligible participants
taking RTX were finally included after excluding duplicates and those not meeting the inclusion criteria.
Among 160 patients, 88 were tested positive for acetylcholine receptor antibody (AChR-Ab+), 65 were
tested positive for muscle - specific receptor tyrosine kinase antibody (MuSK-Ab+), and 7 were tested
negative for two antibodies. Meta-analysis showed the overall effective rate of RTX treating refractory MG
patients with serum AChR-Ab + was 77% (95% CI: 0.642-0.899, P = 0.030); the overall effective rate of
RTX treating refractory MG patients with serum MuSK-Ab + was 73% (95% CI: 0.631-0.829, P = 0.048);
RTX significantly reduced average daily dose of corticosteroids [before treatment 31.81 (20.00, 45.90) mg/d,
after treatment 6.81 (3.44, 8.00) mg/d, decrement 21.70 (15.50, 42.46) mg/d; Z =2.366, P =0.018]; the main
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side effects of RTX were leukopenia, paroxysmal atrial fibrillation, infectious pneumonia, progressive

multifocal leukoencephalopathy (PML), oral herpes zoster, et al. Conclusions Critical findings have been

demonstrated in the evidence-based evaluation on efficacy and safety of RTX in the treatment of refractory

MG. The effect of RTX on refractory MG is remarkable, and can significantly reduce the average daily

dosage of corticosteroids.
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Figure 1 Flow diagram of screening literatures.

SRR, SR FH Bt AL 3550 07 A R 0 A 5 5 9 RN 43 T o SR
BB 73 BT IEAN Meta 23 BT 45 5 160 B30 1 < B [ L
o7 AR HE 5 it AL 8507 A R A A 4, SR T O A IR AL
Wi M H 95%Cl, 4 bk 45 5 e S pF e 4 it — 3
T W Meta 3 BT & AR E , RZW AT E . K
Egger 0T B AN N SCHR 09 Y TE 2 i AR AT R 3R
PL P >0.05 8 A 1716 K 2 0w 7

7 ES

— CHRES R 4

W26 K F AR A AH 5 L SCSCHR 1772 5%, 1) 132 SR
A 2L, 50 B B 5 AR A 5 90 A bR 1 SCHR 1740 55
HE— 25 ) 52 4 SOOI BR SCHk 21 75 A 11 5 X
ik O 3k 160 ) ME IR M FRE WLJE 1 B il T i
AChR #7014 FH ¥ 88 i . it MuSK Bt {4 FH 1 65 1] . 41
AChR 1 MuSK Tk B34 7 1) , 43 5 Il Josi 2% 9 f51]
B 10 5 V020 R B B ST 1R Y. NOS R
PEM SCHR T PE 840 1 e 3 g o 5
20 4Gy SR T R R RS WA 1,
PN R EMINE- S ig S ¥ i e e U IS

. Meta 73 brah

1. ) Z2 B BT IR 7 MR A 1 FAE JULIC 7 A I R AE
R EH (1) MLTEHT AChR T4 BHE (Y e 36 1 &
i JUL TG 7 8 3 I R R A R AN 9 0 II FR
gy ot 0l 88 {3 I T BT A ChR B A B ) 5 AE
WUTE 3 B3, DA IR JE IR 2 3% (MGFA PIS .MMT



o E B M 2B 24 2018 4E 7 H S5 1855 7 Chin J Contemp Neurol Neurosurg, July 2018, Vol. 18, No. 7 . 497 -
R1OTYIA L1 IIG RBIE S — M G R ARLBT &3 AN

Table 1. General information and quality evaluation of 11 included clinical studies
. Sex[case (%)) Age AChR-Ab+ MuSK-Abs Antibodies A . ‘ NOS
Study 6 i negative Intervention  Outcome indicator Follow up
Male Female  (vear) [case (%)] [case (%)] [case (%)] (score)
Robeson, et al " 16 6(6/16) 10(10/16) 42.00 16 (16/16) 0( 0/16) 0(0/16) RTX, other IS  MGFA PIS, titers of 18-84 months 6
(2017) AChR-Ab
Diaz-Manera,etal "' 17 2(2/17) 15 (15/17) 4430 11(11/17)  6( 6/17) 0(0/17) RTX, other IS MGFA PIS, titers of 4-60 months 5
(2012) AChR-Ab,
doses of corticosteroid,
B cell count
Keung, etal 9 1(1/9) 8(8 9 40.00 0(0/9 9(99 0(0/9 RTX, MGFA PIS, titers of 2.00-2.50 years 4
(2013) pyridostigmine, MuSK-Ab
prednisone
Afanasiev, etal ' 28 13(46.43) 15(53.57) 50.60 21(75.00) 3(1.07)  4(1.43) RTX, other IS MGFA PIS, doses of 27.20 months 6
(2017) corticosteroid (6-60 months)
Nowak, etal " 14 3(3/14) 11(11/14) 4340 6( 6/14) 8( 8/14) 0(0/14) RTX, Symptoms, doses of 1-2 years 4
(2011) pyridostigmine, corticosteroid, titers of
other IS antibodies, numbers of PE
Jing, etal " 8 — — 3500 8(8/ 8 0(0/8 0(0/8 RTX, QMGS, MMT, doses of 6-15 months 6
(2017) pyridostigmine, corticosteroid, B cell count,
other IS titers of antibodies
Hehir, etal ' 14 6(6/14) 8( 8/14) 50.90 5( 5/14) 6( 6/14) 3(3/14) RTX, MMT, doses of 11-44 months 4
(2016) pyridostigmine, corticosteroid, numbers of
other IS IVIg or PE
. [17]
25"1‘;) el 24— = 40.00  0( 0/24) 24(24/24) 0(0/24) RTX, other IS  MGFA PIS, doses of IS >3.50 years 8
Illa,etal 6 1(1/6) 5(56) 4830 3(3/6) 3(3/ 6 0(0/ 6) RTX, MGFA PIS, doses of 9-22 months 4
(2008) prednisone corticosteroid, titers of
antibodies, titers of IgG
Maddison, etal "’ 10 1(1/10)  9( 9/10) 2430  7( 7/10) 3 ( 3/10) 0(0/10) RTX, otherIS MGFA PIS 12-48 months 4
(2011)
Blum, etal *’ 14 5(5/14)  9(9/14) 59.00 11(11/14) 3 ( 3/14) 0(0/14) RTX, other IS MGFA PIS, B cell count, 14.20 months 5
(2011) doses of corticosteroid (4-47 months)

—,not mentioned, KT, +, positive, P 1

o AChR-Ab, acetylcholine receptor antibody, $it Z M IR i 5Z /& HT 4 ; MuSK - Ab, muscle-specific
receptor tyrosine kinase antibody , HT L A 45 5 1k 32 14 ik 24 R 3% B BT 14 ; NOS, Newcastle-Ottawa Scale, Newcastle-Ottawa % ; RTX, rituximab,
R 2 B4 1S, immunosuppressive therapy , B Ml {657 ; MGFA PIS, Myasthenia Gravis Foundation of America Postintervention Status, 3% [H
FRE LTC ) 3 4 45 T U5 R ; QMGS, Quantitative Myasthenia Gravis Score , H4E JLIC 71 &

M7 ;TVIg, intravenous immunoglobulin , #t ik 71 44 429% 3R 7R 11 ; PE, plasma exchange, Il 2% & it

T IES s MMT, Manual Muscle Testing, 5& T 1L /1
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Weight
Study ES 95%C1 %

i
I

Robeson, et al " (2017) | —e—  0.940 (0.824, 1.056) 17.710
|
I

Diaz-Manera, et al"""’ (2012) T—+—  0.910 (0.741, 1.079) 15.240
I
|

Afanasiev, et al ' (2017) —— | 0.480 (0.266, 0.694) 13.170
I
[}
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|
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[}
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|
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I
I

Nowak, et al "' (2011) —r*——— 0.830 (0.529, 1.131) 9.710

Overall (P =60.500%, P =0.009) <> 0.770 (0.642, 0.899)  100.000
]
i
Note: weights are from random effects analysis :
1

I I
-1.200 0.000 1.200
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B2 FlZH BRI L DU AChR ST B 50 X I 1 AR JULIE Ty 1 PACAE PR o 36 24 ) 2R A 4]
Figure 2 Forest plot for effective rate of RTX treating refractory MG patients with AChR-AbD +.
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i
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Overall (F=1.900%, P=0.418) <> 0.730 ( 0.631, 0.829) 100.000

Note: weights are from random effects analysis
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Figure 3 Forest plot for effective rate of RTX treating refractory MG with MuSK-Ab + or antibodies negative.
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