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Table 1 Change of the numbers of CD 20+B cells, the titers of the anti-AChR Abs, QMG score, the dosage of the corticosteroid and the
intervals of consecutive plasma exchanges, by RTX treatment.

Before Just after 6 M after 19 M after 27 M after 16 M after
RTX 1" RTX 1" RTX 1" RTX 1" RTX 2" RTX
CD20+B cell (/u) 90* 90 12 1 39 20
QMG score 22 21 21 17 20 16
Prednisolone (mg/day) 45 30 25 10 10 0
plasma exchange interval (days) 29 30 49 63 23 35
Anti-AChR Ab titer (nmol//) 0.8 0.7 0.7 0.7 1.2 0.5

* blood sample just before rituximab (RTX) administration, AChR Ab = acetylcholine receptor antibody.
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Fig. 1 Time course of the interval of plasma exchange and the right arm outstretch time before and after cyclophosphamide

and rituximab 1st therapy.

The dark line indicates changes in the time that the right arm was outstretched (right axis) and the grey line indicates the

interval of plasma exchange (left axis). Cyclophosphamide was administered five times (short arrows), and then the interval

of plasma exchange was improved from 28 days to 45 days; however, this then soon deteriorated to 30 days. Right arm stretch
time was improved from 200 seconds to 260 seconds, but then declined to 240 seconds. Therefore, rituximab (RTX) was

administered twice (long arrows). The interval of plasma exchange gradually elongated, and it reached 63 days after

treatment. The arm stretch time also gradually improved to 510 seconds. The clinical symptom worsened with the increase
of the number of CD20+ B cells in peripheral blood in the 27 month after 1st RTX administration. Therefore, RTX was
administered a second time, after which the patient’s clinical symptoms again improved gradually.
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%%\, PUACKR $UMRAlAS B 57, FEBEAEALL 722 813, 2o
M RTX BERCTH o 72 hEMEZ L L T b, ALk, 5M
HZEMEE bR EE DR L E2ZELTL, B
5% CD20 B oA & & S ICHRMS T L, 572
PZOEBEATYE L 722 L1k, RIX ORREZLFHET LR TH
59,

I E TIZHE S NHBBRIIME MG 1265 % RTX O
TERERLET L LT, $ AChR HUIRFHIE MG 47 B V790 i
MuSK HUEFE MG 39 61 Y 0758 % (Table 2). #T
AChRFUEREMG 12 81T 5 A% % MGFA Post-intervention
Status™ TH 5 &, %) (Complete Stable Remission, Pharmacologic
Remission, # & U Minimal Manifestations) 1% 23% T, HX



55 : 230

(improved L 1) 1385%, MEMAS15% CTH-72. —F, Pt
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Table 2 Summary of clinical characteristics of reported patients with anti-AChR Ab+ MG and anti-MuSK Ab+ MG treated

with rituximab.

Anti-AChR

Ab+ MG n = 47V 7971020

Anti-MuSK

Ab+ MG n = 397129 Present case

Age at onset, y

mean + SD 343 £ 174 36.3 = 14.6 55
Disease duration. ¥ 117 + 113 76 + 6.7 3
Female, n (%) 39/411:3 d(:815 %) 31/?1:7 d(:823 %) Female
MGFA PIS, n (%)

CSR 3/47 (6%) 5/39 (13%)

PR 1/47 2%) 8/39 (21%)

MM 7/47 (15%) 10/39 (26%)

I 20/47 (62%) 15/39 (38%) fmproved

U 6/47 (13%) 1/39 2%)

W 1/47 (2%) 0/39 (0)
Time to improvement, n (%)

=1M 13/33 (39%) 13/21 (62%)

1M< <3M 16/33 (49%) 8/21 (38%)

3M < 4/33 (12%) 0/21 (0) 6M

n.d: 7 n.d: 18

Decreased antibody titers, n (%) 18/5'%1:(2?%) 10/;.11:(52)?8’%) Eﬁzlliie: d

The present case is described in the right end column. n.d = not documented, AchR Ab = acetylcholine receptor antibody,
MuSK Ab = muscle-specific tyrosine kinase antibody, MGFA PIS = Myasthenia Gravis Foundation of America Post-intervention
Status, CSR = Complete Stable Remission, PR = Pharmacologic Remission, MM = Minimal Manifestations, I = Improved,

U = Unchanged, W = Worse, SD = Standard Deviation.
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Abstract

A case of refractory generalized myasthenia gravis
with anti-acetylcholine receptor antibodies treated with rituximab

Ryutaro Hayashi, M.D."””, Masayuki Tahara, M.D., Ph.D."?, Tomoko Oeda, M.D., Ph.D."?,
Tetsuro Konishi, M.D., Ph.D.” and Hideyuki Sawada, M.D., Ph.D."?

UDepartment of Neurology, Utano National Hospital
?Clinical Research Institute, Utano National Hospital
YPresent Address: Gakusai Hospital

We report a case of a 57-year-old woman with thymoma-associated generalized myasthenia gravis (MG) showing
severe bulbar and respiratory symptoms, moderate weakness of the neck muscles, and mild weakness of extremity
muscles. Corticosteroid treatment with various types of immunosuppressive agents, such as cyclosporine, tacrolimus,
and azathioprine, did not improve her symptoms. Plasma exchange transiently improved her symptoms, and she was
required to undergo plasmapheresis every 4 weeks. At first, cyclophosphamide pulse therapy was administered, which
improved her symptoms transiently. Thereafter, rituximab (RTX) was administered. Six months after RTX
administration, respiratory distress and dysphagia improved gradually, and reduction in the dosage of corticosteroids
from 30 mg/day to 10 mg/day did not result in symptom deterioration. Therefore, the interval between successive
plasmapheresis treatments was increased from 4 to 9 weeks 19 months after the first RTX administration. During a
26-month period from the first administration of RTX, the number of CD20+ B cells in peripheral blood decreased and
remained at 0% to 26% of that before RTX treatment. The titer of anti-acetylcholine receptor antibodies did not change
during the first course of treatment (0.6-0.9 nmol//). The clinical symptom worsened with the increase of the number of
CD20+ B cells in peripheral blood in the 27 month after 1st RTX administration. Therefore, RTX was administered a
second time, after which the patient’s clinical symptoms again improved gradually. The titer of anti-acetylcholine
receptor antibodies came to be stable with 0.5-0.7 nmol and low level during the 2nd course. Corticosteroids could be
discontinued in the 16th month. The findings suggest that RTX can be one of the choices for pharmacological therapy in
patients with intractable MG accompanied by the presence of anti-acetylcholine receptor antibodies.

(Rinsho Shinkeigaku (Clin Neurol) 2015;55:227-232)
Key words: refractory myasthenia gravis, rituximab (RTX), plasmapheresis




