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Dear Sir,

Myasthenia gravis (MG) is an autoim-
mune disease that affects the neuromuscu-
lar junction. Anticholinesterase agents are
the basic symptomatic treatment for MG,
which partially compensates for the re-
duced safety margin at the neuromuscular
junction; these agents may be sufficient in
rare cases of mild MG with purely ocular
involvement. Corticosteroid immunosup-
pressant drugs are the mainstay of disease-
modifying therapy for MG; however, the
adverse effects of corticosteroids include
osteoporosis, hypertension, exacerbation
or precipitation of diabetes mellitus, gas-
trointestinal ulcers, cataracts, and opportu-
nistic infection [1]. Therefore, an alterna-
tive to corticosteroid therapy is needed, es-
pecially in elderly patients. The calcineurin
inhibitor tacrolimus is the immunosup-
pressant agent used for organ transplanta-
tion and a variety of immune-mediated
disorders including MG. Currently, tacro-
limus is recommended only as a third-line
therapy for long-term use in patients who
are unresponsive to azathioprine, metho-
trexate, or mycophenolate mofetil [2]. To
our knowledge, several preceding reports
have documented the efficacy of tacroli-
mus for MG when combined with cortico-
steroids [3-5], but we are not aware of
other studies that documented the efficacy
of tacrolimus alone for MG.

We reviewed the records of patients
with ptosis-onset ocular MG at the Tokyo
Medical and Dental University Hospital
from January 2005 until November 2010.
Patients who took other immunosuppres-
sive agents or underwent thymectomy
were excluded. The clinical features of 4
MG patients who were treated with a cho-
linesterase inhibitor and tacrolimus as the
only immunosuppressant agent are shown
in table 1. The dose of cholinesterase in-
hibitor was fixed during the observation.
The mean (SD) age of the patients was 74.0
(9.3) years and the male-to-female ratio
was 2:2. All of the patients were Myasthenia
Gravis Foundation of America clinical
classification class I and had responded
well to tacrolimus. We observed these pa-
tients for 24 months after starting tacroli-
mus. The mean anti-acetylcholine receptor
antibody titers before and after the treat-
ment with tacrolimus were 26.35 (24.7) and
13.73 (15.6) nmol/l, respectively. The anti-
acetylcholine receptor antibody titer was
reduced in all patients after the treatment,
and the posttreatment-to-pretreatment ra-
tio was 0.50 (0.20). Remarkable adverse ef-
fects were not observed during tacrolimus
administration.

All 4 patients responded well to tacroli-
mus without prednisolone or other immu-
nosuppressive agents and have remained

stable for longer than 2 years (ocular-quan-
titative MG (QMG) score in table 1). The
ocular-QMG score is used to evaluate ocu-
lar symptoms in myasthenia and includes 3
of the 13 items from the QMG scale [6].
There was no constant tendency regarding
which ocular symptom reacted better to
tacrolimus; ptosis or diplopia. Several re-
searchers reported that the anti-acetylcho-
line receptor antibody titer or its ratio is a
marker for the efficacy of calcineurin in-
hibitors, including tacrolimus [7, 8]. In our
cases, the mean anti-acetylcholine receptor
antibody ratio was reduced after the tacro-
limus treatment and was similar to the val-
ues reported previously [7]. This suggests
that the anti-acetylcholine receptor anti-
body titer or its ratio is a hallmark of the
response to tacrolimus.

The mean time period from disease on-
set to the time when tacrolimus was started
was 17.25 (14.0) months, suggesting that
MG patients who have along disease course
can respond well to tacrolimus. Because of
the lack of high-quality evidence for the
treatment of ocular MG, there is no evi-
dence-based consensus regarding the ef-
fects of cholinesterase inhibitors, corti-
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Table 1. Clinical features of the 4 cases

Case 1 Case 2 Case 3 Case 4

Age at onset of MG, years 77 83 61 75
Gender F F M M
MGFA clinical classification class I class I class I class1
Ptosis + + + +
Diplopia + - + +
Ocular-QMG score

Before starting tacrolimus 6 3 6 6

At 1 month 0 0 3 0

At 2 months 0 0 0 0

At 3 months 0 0 0 0

At 6 months 0 0 0 0

At 12 months 0 0 0 0

At 24 months 0 0 0 0
Time period from disease onset to the time

when tacrolimus was started, months 22 6 35 6
Maintenance dose of tacrolimus, mg 2 1.5 3 3
Trough concentration of tacrolimus, ng/ml 4.0 8.2 5.5 5.3
Anti-AChR Ab before starting tacrolimus, mmol/l 63 9.4 17 16
Anti-AChR Ab after starting tacrolimus, nmol/l 37 7.2 6.6 4.1
Anti-AChR Ab ratio 0.59 0.77 0.39 0.26

MGFA = Myasthenia Gravis Foundation of America; AChR = acetylcholine receptor.

costeroids, or other immunosuppressive
agents with respect to improvement of ocu-
lar symptoms [9]. In this study, 4 patients
did not receive steroids because of their age
or other complications such as gastrointes-
tinal tract bleeding, not because they had
milder symptoms. From January 2005 until
November 2010, we treated 23 ocular MG
patients including the 4 patients presented
here. These 4 patients treated with tacroli-
mus alone had a higher ocular-QMG score
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