
SHORT REPORT ABSTRACT: We report a patient with myasthenia gravis (MG) who had
marked clinical benefit in response to treatment with mycophenolate mofetil
as documented by serial quantitative measures of strength and muscle fa-
tigue. Our patient had experienced either adverse side effects or a subop-
timal response to the usual immunosuppressive agents used in MG. Myco-
phenolate mofetil was used in combination with cyclosporine and
prednisone and allowed for significant reductions in dosage of these immu-
nosuppressants. We conclude that mycophenolate mofetil deserves further
study as a therapeutic agent in MG. In particular, its role as a steroid-sparing
agent and as a drug to be used in combination immunotherapy in more
severe or refractory cases of MG should be investigated.
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Mycophenolate mofetil (MM) is a potent immuno-
suppressive agent currently approved for use in the
prophylaxis of organ rejection in patients receiving
allogeneic organ transplantations. There are several
reports of its effectiveness in other autoimmune dis-
eases including lupus nephritis, a disorder com-
monly resistant to therapy.6 There is one previous
report of successful treatment of a patient with re-
fractory myasthenia gravis (MG) using MM.4 We re-
port an additional case of a patient with poorly con-
trolled MG in whom treatment with MM resulted in
excellent control of myasthenic signs and symptoms
as documented by serial quantitative strength test-
ing. In our patient, MM was used in combination
with cyclosporine and prednisone and allowed for
tapering of these immunosuppressive agents.

CASE REPORT

A 26-year-old woman developed fluctuating ptosis
and diplopia in November 1996. She subsequently
developed fatigable weakness of both legs as well as
difficulty in chewing and swallowing. Clinical exami-

nation revealed bilateral ptosis and bilateral weak-
ness of the medial rectus muscles, especially on the
left. Voluntary eye closure was complete but easily
overcome. Neck flexion and proximal upper and
lower extremity strength was graded at 4/5 (MRC
scale). Finger extensors were 4−/5. She was diag-
nosed with MG in January 1997 on the basis of ab-
normal single-fiber electromyography. Acetylcho-
line-receptor–binding antibodies were initially
normal, but were mildly elevated (1.0 nmol/L [nor-
mal = 0.0–0.8]) when assessment was repeated. She
underwent transthoracic thymectomy in February
1997, at which time hyperplastic thymic tissue was
found. After thymectomy, she was treated with high-
dose daily prednisone (1 mg/kg per day) and pyri-
dostigmine (120 mg three times daily).

While on prednisone (60 mg/20 mg on alternate
days) during tapering of her steroid dose in July
1997, she experienced an exacerbation of her MG
with neck weakness (“trouble holding my neck up”),
dysphagia, and leg weakness. Clinical examination
showed increased weakness of neck flexion and hip
flexion, which were both little better than antigrav-
ity. Finger extensors were 4−/5. The remainder of
her examination was unchanged. Azathioprine was
added (2 mg/kg per day) and her pyridostigmine
dose was increased but her weakness persisted and
she required hospital admission and five plasma-
exchange treatments. Her azathioprine dose was in-
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creased to 3 mg/kg per day and she was again started
on high-dose daily prednisone (60 mg/day). With
the increase in azathioprine dose, her prednisone
was gradually tapered to 50 mg on alternate days, but
in September 1998 she developed liver toxicity ne-
cessitating discontinuance of the azathioprine. She
was started on cyclosporine (5 mg/kg per day), but
she remained clinically symptomatic 3 months later
despite adequate cyclosporine serum levels and
moderate-dose (50 mg) alternate-day prednisone.

She was referred for a second opinion regarding
other options for treatment of her MG. Examination
revealed bilateral ptosis at rest which worsened with
sustained upgaze. Extraocular muscle testing showed
bilateral medial rectus weakness. Facial muscles,
neck flexors, and proximal extremity muscles were
graded at 4/5 (MRC scale). She was unable to hold
her tongue in her cheek. Quantitative myasthenia
gravis score1 (QMGS) was 18. Forced vital capacity
was 71% of predicted. Her fatigable weakness was
functionally limiting to the point that she obtained a
leave of absence from her job. She complained of
severe fatigue after only 5 min of household chores.

After 6 months on cyclosporine, her renal func-
tion deteriorated and the cyclosporine dose was ad-
justed to 3.4 mg/kg per day on 8 January 1999. Her
clinical examination was unchanged as reflected by a
stable QMGS of 18. Mycophenolate mofetil (MM)
was added at a dose of 1 g twice daily on 3 February
1999, at a time when the clinical examination and
QMGS were unchanged. Three weeks later, the pa-
tient noted a marked improvement in her symptoms
of fatigable weakness. Clinical evaluation 1 month
after starting MM revealed objective improvement.
She had mild right ptosis and bilateral medial rectus
weakness. Facial strength, tongue protrusion, and
palatal elevation were all normal. Strength was full in

the upper extremities with the exception of the left
finger extensors (4/5). Lower extremity strength was
normal. Serial QMG scores have shown steady im-
provement in clinical status, as illustrated in Table 1.

On her most recent examination (January 2000),
she had only subjective diplopia and a minimal right
ptosis with prolonged upgaze. Bulbar and extremity
strength were normal. In addition, the patient’s cy-
closporine and prednisone doses had been reduced
to 150 mg/day and 15 mg on alternate days, respec-
tively, without exacerbation of symptoms. Her pyri-
dostigmine requirement had decreased to 90 mg/
day. Her forced vital capacity had improved to 86%
of predicted. Renal function had returned to nor-
mal. She had returned to full-time work and was able
to perform vigorous aerobic exercise four times per
week. We have monitored her serum chemistries,
complete blood counts, electrocardiograms, and uri-
nalyses on a monthly basis. She has had two urinary
tract infections, which were treated with antibiotics,
but has experienced no other significant side effects.

DISCUSSION

Mycophenolate mofetil is a novel immunosuppres-
sive agent that inhibits the de novo pathway of gua-
nosine nucleotide synthesis required for B- and T-
lymphocyte proliferation.2,10 This mechanism of
action makes it a particularly promising agent in
MG. Although the production of acetylcholine-
receptor–binding antibodies in MG is a B-cell func-
tion, there is extensive evidence that T cells play a
significant role in the autoantibody response.5,7,11

Thus, by inhibiting the proliferation of B and T cells,
MM may inhibit both acetylcholine-receptor–specific
T-cell proliferation and the production of acetylcho-
line-receptor autoantibodies.

Table 1. Summary of clinical improvement in a patient with MG treated with mycophenolate mofetil.

Date

7 Dec 98 8 Jan 99 3 Feb 99* 25 Feb 99 8 Mar 99 25 Mar 99 29 Apr 99 17 Jun 99 21 Oct 99 6 Jan 00

QMGS 18 18 18 18 15 9 11 8 ND 10
MMT 20 20 20 20 9 7 6 6 6 6
Pyridostigmine

dose 360 360 360 360 270 180 180 180 180 90
Prednisone dose† 40 40 40 40 40 30 25 20 20 15
Cyclosporine

dose 300 200 175 150 150 150 150 150 150 150

MMT, manual muscle testing3; QMGS = quantified myasthenia gravis score; ND, not done. Medication doses (mg) represent total daily dose. The MMT
score is a composite score derived from the testing of the following muscle groups: eyelid elevators; extraocular muscles; facial muscles; tongue
muscles; masticatory muscles; neck flexors/extensors; shoulder abductors; forearm flexors/extensors; wrist extensors; finger flexors; hip flexors; knee
extensors and flexors; ankle dorsiflexors; and plantar flexors. Each muscle group is scored as: 0 = normal; 1 = 25% weak/mild impairment; 2 = 50%
weak; 3 = 75% weak/severe impairment; 4 = paralyzed.
*Mycophenolate mofetil started.
†Alternate-day treatment.
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We used the quantitative myasthenia gravis score
as modified by Barohn et al.1 to follow our patient’s
response to therapy. In this scoring system, 13 pa-
rameters are measured and scored on a 0–3-point
scale (total score range 0–39). Our patient’s QMGS
improved from 18 to 10. Barohn et al.1 determined
a change of greater than 2.6 units to be of clinical
significance. Improvement in the manual muscle
testing score and a lessening in the patient’s steroid
and pyridostigmine requirements are further indica-
tors of clinical benefit.

Treatment with MM resulted in excellent control
of myasthenic signs and symptoms and sustained ob-
jective improvement on quantitative strength and
endurance testing in this patient. The onset of im-
provement was rapid, occurring approximately 3
weeks after treatment initiation. The addition of MM
allowed tapering of the corticosteroid and cyclospor-
ine doses without exacerbation of myasthenic symp-
toms. The most frequent adverse reactions associ-
ated with the use of MM include diarrhea,
leukopenia, sepsis, and vomiting.10 As with other im-
munosuppressants, there is a higher frequency of
certain types of infections.8 The side-effect profile of
MM compares favorably to that of azathioprine and
cyclosporine. No severe adverse effects have been
seen in our patient to date.

Therapeutic options for immunosuppressive
treatment of MG are currently limited.9 MM may
offer an alternative agent for use as a steroid-sparing
agent. In addition, MM could also be used in com-
bination with other immunosuppressant agents (i.e.,
cyclosporine), thus lowering the dose needed for op-

timal clinical effect and improving the tolerability of
these agents. Our case report highlights the need for
a controlled clinical trial to examine the role of MM
in the treatment of MG.
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