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Abstract. – OBJECTIVE: To discuss the ef-
fects glucocorticoid combined with gamma
globulins in the treatment of children with myas-
thenia gravis and its effects on immune globulin
and complement of children.

PATIENTS AND METHODS: Clinical data of 70
cases of childhood myasthenia gravis in this
hospital were retrospectively analyzed. These
cases were randomly divided into observation
group and control group. For observation group,
there were methylprednisolone and gamma
globulins while the only methylprednisolone in
the control group. The clinical effects and
changes in immune globulin and complement of
two groups were observed.

RESULTS: The total effective rate for observa-
tion group was 94.3% and 74.3% for the control
group, and this difference was statistically sig-
nificant (p < 0.05) The time for relief of symptoms
(6.55 ± 1.35 days) and total hospital stay (17.15 ±
3.65 days) in observation group was apparently
shorter than the control group, with statistical
significance (p < 0.05).

CONCLUSIONS: Glucocorticoid and gamma
globulin can improve the symptoms and achieve
satisfying clinical effects for the treatment of
myasthenia gravis in children. Thus, it is valu-
able for further popularization and application.
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Introduction

Myasthenia gravis (MG) is an autoimmune
disease caused by acetylcholine receptor (AchR)
of post synaptic membranes of neuromuscular
junction1,2. The main clinical manifestations are
partial or systemic skeletal muscle weakness and
fatigue. These symptoms are aggravated after ac-
tivities and relieved after rest and treatment of
acetyl cholinesterase inhibitors (AchEI). The cur-
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rent mainstream treatment method is impacted
treatment of large doses of glucocorticoids3,4.
However; this method could cause paralysis of
respiratory muscles and become life-threatening.
In this study, gamma globulins treatment was ap-
plied based on glucocorticoid impact treatment,
which has achieved satisfying clinical effects as
described below.

Patients and Methods

Patients
A total of 70 cases of childhood myasthenia

gravis were treated in the Department of Neurol-
ogy of this hospital and associated units from
January 2008 to May 2013. The main diagnostic
basis was pathological fatigue and daily unstable
manifestation of myasthenia as well as the posi-
tive results of careful and accurate neostigmine
test. Observation group and control group were
divided based on random numbering, and there
were 35 cases in each group. In the observation
group, there were 18 male and 17 female cases,
the age range was from 1 to 12 years and the
mean age was 4 ± 1.5 years; the course of dis-
ease was from 1.5 months to 1 year. There were
15 cases of Type I, 16 cases of Type II and 4 cas-
es of Type III of myasthenia. For the control
group, there were 19 male and 16 female cases,
the age range was from 1.2 to 13 years and the
mean age was 4.1 ± 1.7 years; the course of dis-
ease was from 3 months to 1.5 years. For the
types of myasthenia, there were 16 cases of Type
I, 15 cases of Type II and 4 cases of Type III.
There was no statistical significance in terms of
the differences in sex ratio, age, mean age and
course of the disease (p > 0.05) and both groups
showed comparability.
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Total
Basically Evident No effective

Group Cases Recovery cured effects Improved effects rate (%)

Observation group 35 9 11 6 7 2 94.29
Control group 35 5 8 7 6 9 74.29

Table I. Comparison of clinical effects in two groups (cases, %).

Note: Compared to control group, p < 0.05.

Methods
Patients in both groups received symptomatic

treatment once admitted to the hospital. AChEI
was applied to improve neuromuscular junction
transmission of patients. The most frequently used
medicine in this hospital was pyridostigmine bro-
mide and the common dose used was: 5 mg/(kg·d)
for children younger than 5 years old, 7 mg/(kg·d)
for children older than 5 years and 3 to 4 times a
day. Meanwhile, conventional nursing measures
were adopted for children. For patients in control
group, impact treatment of a large dose of methyl-
prednisolone (15-20 mg/(kg·d), at the maximum
dose was no more than 1000 mg/d) was applied by
intravenous infusion continuously for 3 to 5 days.
Furthermore, prednisone was taken orally (1.5-2
mg/(kg·d)) for 1 to 2 months and 2.5-5 mg can be
reduced for every half to one month according to
patient’s condition until the minimum effective
maintenance dose. The total treatment time should
not be less than 1.5 years. Based on the control
group, 0.4 g/(kg·d) gamma globulins (manufac-
tured by Chengdu Institute of Biological Products)
by intravenous infusion were applied to the obser-
vation group. The intravenous infusion speed is
slow at the start and, then, 10-15 mL is added
every 30 min. It increased quickly from 40 mL/h
to 100 mL/h for a course of 5 days. Both groups
were treated in the same way for the rest of the
time5,6.

Evaluation Methods for Clinical Effects
The items were tested before and after treat-

ment and the absolute scores items included:
muscle strength of the upper eyelid, fatigue test
of upper eyelid, horizontal eye movement, facial
muscle strength, fatigue test of upper limbs, fa-
tigue test of lower limbs, swallowing and respira-
tory function. The total score was 60. The rela-
tive score = (before treatment score – after treat-
ment score)/score before treatment*100%. Ac-
cording to the results of relative score: the pa-
tients are recovered if the score is more than

0.95; a score between 0.80 and 0.95 indicates
that the patients are basically cured; for score be-
tween 0.50 and 0.79, there are evident effects; for
0.25 to 0.49, the conditions of patients are im-
proved; but the score below 0.25 suggests no ef-
fect. The condition of patients was scored once a
day at 9:30 am for the first 2 weeks of treatment,
and there after evaluations were done once a
week. The total effective rate = recovery + basi-
cally cured + evident effects + improved.

Testing Index
The clinical symptoms of patients in two

groups, their absolute score conditions before
and after the treatment, the start time of symp-
toms relief, hospital stay and adverse reactions,
etc. were recorded. Meanwhile, the immune
globulins and complement C3 of patients in two
groups were tested and recorded regularly.

Statistical Analysis
SPSS 17.0 statistical software (SPSS Inc.,

Chicago, IL, USA) was applied to analyze data.
The measurement data are presented by mean ±
standard deviation (± S). Comparison between
the groups was tested by t and the conditions be-
fore and after the treatment was tested by paired
t. Enumeration data were tested by χ2. The differ-
ence was considered of statistical significance
when p < 0.05.

Results

Comparison of Clinical Effects Between
Two Groups
For observation group, there were 11 basically

cured cases, 6 cases with evident effects and 7
improved cases, the total effective rate was
94.3%, which is evidently better than 74.3% of
control group. The comparison of two groups
was with statistical significance (χ2 = 5.285, p =
0.022), details are shown in Table I.
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Absolute score Absolute score Time of Hospital
before treatment after treatment symptoms relief stay

Group Cases (score) (score) (d) (d)

Observation group 35 22.13 ± 5.35 9.15 ± 5.01* 6.55 ± 1.35* 17.15 ± 3.65*
Control group 35 23.01 ± 5.15 14.17 ± 5.13 15.05 ± 3.25 33.65 ± 5.75

Table II. Comparison of the absolute score before and after the treatment, time of symptoms relief and hospital stay (x– ± S).

Note: Compared to the control group, *p < 0.05.

IgG (mg/mL) C3 (g/L)

Before After Before After
Group Cases treatment treatment treatment treatment

Observation group 35 12.27 ± 3.12 9.01 ± 0.05#,* 2.95 ± 0.23 1.47 ± 0.13#,*
Control group 35 12.21 ± 3.13 9.69 ± 0.09* 2.89 ± 0.21 1.97 ± 0.16*

Table III. Comparison of immune globulin IgG and complement before and after the treatment in two groups (x– ± S).

Note: Compared to control group, #p <0.05; compared to before treatment, *p < 0.05.

Group Cases Number using breathing machine Percentage (%)

Observation group 35 2 5.71
Control group 35 3 8.57

Table IV. Comparison of using breathing machines in two groups (cases, %).

Occurrence of Adverse Reactions
During the treatment process, there were 2 cases

of numbness of respiratory muscle and 7 cases
with more severe myasthenia, among them 3 cases
of paralysis of respiratory muscle caused by numb-
ness and ventilators were used. There was no sta-
tistical significance in terms of using breathing ma-
chines between two groups (X2 = 0.186, p =
0.666). Please see more details in Table IV.

Discussion

Main pathological changes of myasthenia
gravis occur in the neuromuscular junction. The
synaptic cleft of neuromuscular junction gets
widened and the wrinkles on subsynaptic mem-
brane became smooth and decreased in
number7,8. Under the immuno-electron micro-
scope, it was observed that the subsynaptic mem-
brane was disintegrated, the AchR were de-
creased, and there were deposits of IgG-C3-
AchR combined immune complex9-11. No evident
changes regarding the muscle fibers itself; how-

Absolute Score Conditions Before and
After the Treatment, Time of Symptoms
Relief and Hospital Stay for Two Groups
The absolute score of observation group after

the treatment was (9.15 ± 5.01), which is lower
than the control group with statistical signifi-
cance (p < 0.05); the time of symptoms relief
(6.55 ± 1.35 days) and hospital stay (17.15 ±
3.65 days) of observation group were fewer than
the control group, and the difference was statisti-
cally significant (p < 0.05). Please see the details
in Table II.

Comparison of Changes in Terms of
Immune Globulins and Complement
Before and After the Treatment in
Two Groups
The differences between before and after the

treatment for observation group and control
group had statistical significance (p < 0.05).
However, the treatment effects in observation
group were more evident and with statistical sig-
nificance compared to the control group (p <
0.05) as presented in Table III.



ever, sometimes solidification, necrosis and
swelling of muscle fibers were observed. Also,
muscle atrophy occurred for chronic lesions12,13.
A distinctive feature of MG patients is that the

patient’s condition is mild in the morning and
gets worse as the day progresses which could be
due to fatigue and gets alleviated next morning or
after rest14-18. Skeletal muscles of the whole body
are fatigued, especially extraocular muscles, fa-
cial muscles, throat muscles and proximal mus-
cles of four limbs19-21. Myasthenia often starts in
one muscle group and gradually the range is ex-
tended. In this study, all above mentioned fea-
tures were present in the children.
Currently, use of glucocorticoids is the most

important method to treat MG. Whereas, for MG
Type II B and Type III patients, the intervention
of glucocorticoid is applied besides symptomatic
treatment methods such as a large dose of im-
mune globulin22,23. Meanwhile, for glucocorticoid
therapy full dose, adequate duration of the treat-
ment, slow dosage reduction and proper mainte-
nance dose treatment principles should be fol-
lowed24,25.
Thus, it can be concluded from this study that

hormone and gamma globulin can achieve better
clinical effects as the total effective rate was
94.3%, compared to 74.3% in control group and
the difference is statistically significant (p <
0.05). This indicates that the combined treatment
of glucocorticoid and gamma globulin had better
effects and could shorten the hospital stay and
duration of symptoms relief. Meanwhile, there
are two methods in terms of glucocorticoid treat-
ment on MG, and these are regression method
(downward method) and incremental method
(upward method), which are selected and applied
based on the actual conditions. This work also in-
dicates that there are possibilities for increased
symptoms of myasthenia and causing a crisis in
terms of glucocorticoid treatment on MG. There-
fore, there are more cases of adverse reactions in
the control group and it is suggested that the in-
cremental method should only be applied to se-
vere Type II B and Type III patients in clinical
practice, while for other mild conditions, gradual
incremental treatment method should be ap-
plied26-28.

Conclusions

Above all, combined method of glucocorticoid
and gamma globulin for the treatment of child-

hood myasthenia gravis can achieve evident ef-
fects in a shorter time, which in turn will reduce
treatment time and the hospital stay of patients as
well as achieve satisfying clinical effects, and
should be popularized and applied further.
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