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Background: Hormonal drug therapy has been widely used in clinical practice for the treatment of
progressive muscular dystrophy (PMD). Glucocorticoids, as a common drug in the clinical treatment of
PMD, have been reported in several clinical studies.

Methods: Chinese and English databases were respectively searched using “randomized controlled
trials”, “Duchenne-type myotonic dystrophy”, “glucocorticoids”, Prednisone”, “Prednisolone”, and
“Methylprednisolone”, and “Defibrotide” were used as search terms. The meta-analysis was performed using
the RevMan 5.3 and Stata 13 software provided by the Cochrane system.

Results: this study included five randomized controlled trials, all of which described the correct
randomization method. There were four detailed descriptions of hidden distribution schemes. There were
four literatures using blind method. Heterogeneity analysis showed that there was some heterogeneity
between the results of the mean prognostic muscle strength, walking time of 9 meters, and 4 flights of stairs
climbing between the glucocorticoid-treated group (the experimental group) and the placebo group (the
control group). There were no significant differences between the experimental group and the control group
in average muscle strength level, walking time of 9 meters and climbing time of 4 flights of stairs (MD =1.77;
95% CI: -0.95 to 4.48; P=0.20>0.05), (MD =-12.27; 95% CI: -35.94 to 11.40; P=0.31>0.01), (MD =-3.09;
95% CI: -11.16 to 4.99; P=0.45>0.05). In addition, glucocorticoid treatment significantly increased creatine
kinase level in patients with PMD (MD =-0.28, 95% CI: -0.57 to 0.00; P=0.05). In terms of the incidence of
adverse reactions, glucocorticoid treatment significantly increased the prognostic probability of acne, rapid
hair growth, and emotional irritability in PMD patients (OR =2.40; 95% CI: 1.09 to 5.27; P=0.03<0.05),
(OR =3.05; 95% CI: 1.55 to 5.99; P=0.001<0.05), (OR =4.04; 95% CI: 1.82 to 10.63; P=0.001<0.05). There
was no significant difference in the incidence of prognostic depression between the experimental group and
the control group (OR =5.11; 95% CI: 0.80 to 32.79; P=0.09>0.05).

Discussion: The results suggest that glucocorticoids have a significant effect on PMD patients, but to a
certain extent they increase the incidence of adverse reactions in patients after treatment. However, due to

the lack of complete clinical data in some ongoing studies, our conclusions may not be fully representative.
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Introduction

Progressive muscular dystrophy (PMD), also known as
Duchenne muscular dystrophy (DMD), is a group of
muscular degeneration caused by genetic mutations. The
main clinical manifestations are progressive muscle atrophy
with central nervous system, cardiac, skeletal, respiratory,
and gastrointestinal involvement (1,2). Progressive muscular
dystrophy is a chronic disease, most children around the
age of 3 to 5 years of onset, gradually appear some clinical
symptoms. PMD patients will appear progressive aggravation
of muscle weakness, and atrophy symptoms. Children may
appear convenient gait abnormalities, mainly walking sway,
up and down the floor, squatting difficulties, easy to fall
and so on. In addition, children with PMD may also have
symptoms of eyelid relaxation and numbness of muscles
outside the eye, and severe patients will gradually experience
muscle atrophy or even paralysis. The onset time, progression
rate, range of involvement, and severity of different types
of PMD disease vary greatly. The inheritance modes
include X-linked recessive inheritance, autosomal dominant
inheritance, and autosomal recessive inheritance (3). Current
data suggest that the incidence of PMD is not significantly
different between countries, regions, and races, with 1 case
per 3,600 to 6,000 male births (4). The incidence rate in
China is about 1/3,853, and it is estimated that there are
about 70,000 patients nationwide (5).

At present, there are very few Western medical methods
for the treatment of PMD. The most prominently used in
clinical practice is hormonal shock therapy, of which the
more common drugs include prednisone, prednisolone,
methylprednisolone diflucan, etc. Among the PMD
therapeutic drugs, glucocorticoids account for a relatively
large and significant effect (6).

Some studies have reported that long-term use of
glucocorticoids can prolong the independent walking time
of PMD patients for 2-5 years or longer, and patients can
walk independently up to the age of 16 years, prolonging
patients’ their lives as well as improving cardiopulmonary
function (7). The mechanism by which glucocorticoids
treat progressive muscular dystrophy is not fully
understood. It has been suggested that glucocorticoids
can induce ultrastructural changes of muscle fibers in
muscular dystrophy, thus affecting the related processes
of endogenous inflammatory responses. For example, it
can reduce the number of dendritic cells and fibroblasts
and increase the number of satellite cells, thereby
increasing muscle strength to a certain extent and delay the
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progression of PMD disease.

In contrast, glucocorticosteroids are over-indicated
medications, and patients need to be evaluated for treatment
benefits and potential risks, which are fully communicated with
parents, and signed informed consent must be obtained prior
to treatment. In addition, studies have confirmed the need for
calcium, potassium, and vitamin D supplementation along
with glucocorticosteroids, and that abrupt discontinuation is
not advisable as it may lead to adrenocortical insufficiency (8).
Daily stress doses of hydrocortisone are required when the
patient has severe trauma or other severe disease of the
organo-verbal system, and cortisol concentrations should be
checked periodically with a corticotropin releasing hormone
or pro-adrenocorticotropic hormone stimulation test until the
hypothalamic-pituitary-adrenal axis returns to normal before
the patient stops ceases the drug (9).

With the widespread use of glucocorticoids in the
treatment of patients with clinical PMD, a comprehensive
assessment of the overall efficacy and safety of all studies
addressing glucocorticoid therapy for PMD in recent years
is still relatively scarce. Therefore, relevant literatures on
glucocorticoid treatment for PMD patients were selected
for meta-analysis, to evaluate the therapeutic effect and
safety of glucocorticoid treatment for PMD patients.
The novel feature of this study was that it compared the
effects of glucocorticoid and placebo treatment on creatine
kinase in patients with common PMD disease based on the
inclusion of efficacy indicators. The incidence of adverse
reactions in different included literatures was classified
and compared. This study provides theoretical and data
support for the clinical application of glucocorticoids in
PMD. We present the following article in accordance with
the PRISMA reporting checklist (available at https://dx.doi.
org/10.21037/tp-21-461).

Methods
Literature search

The China National Knowledge Internet (CNKI)
(1979-2021.4), China Biomedical Literature Database
(1994-2021.4), Cochrane Library (2005-2021.4), Medline
(1948-2021.4), and Embase (1966.1-2021.4) databases were
searched by computer. Relevant published randomized
controlled trials on the use of microecological agents after liver
surgery were searched and relevant literature in journals was
hand-searched. The relevant literature involved was selected
using a compound logical search Boolean logical search.
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“Randomized controlled trials”, “Duchenne-type myotonic
dystrophy”, “glucocorticoids”, “prednisone”, “prednisolone”,
“methylprednisolone”, and “diflucan” were used as search
terms in the Chinese and English databases. The meta-analysis
was performed according to RevMan 5.3 (https://training.
cochrane.org/online-learning/core-software-cochrane-
reviews/revman) and Stata 13 software (https://www.stata.com/
statal3/) provided by the Cochrane system.

The above search terms were freely combined, and the
first screening was performed by reading the titles and
abstracts of the initially searched documents to exclude those
that did not meet the criteria and to identify the included
documents. A second screening was performed based on the
inclusion and exclusion criteria, and the included literature
was traced using a search engine. Finally, a third screening
was performed by reading the full texts of the included
literature, and the quality of the articles was evaluated. The
search date for all literature was May 14, 2021.

Literature inclusion and exclusion criteria

Inclusion criteria: (I) published randomized controlled trials
of blank controls versus glucocorticoids for PMD; (II) study
subjects met the diagnostic criteria for PMD; and (III)
follow-up of micro-patients was greater than 3 months.

Exclusion criteria: (I) literature such as conference
presentations, review articles, research reports, and lectures;
(II) studies without placebo or drug control groups, non-
clinical randomized controlled trials; (III) studies involving
a patient follow-up time of less than 3 months; and (IV)
literature with inaccessible full text, incomplete data, or
duplicate publications.

Observational indicators

The study’s primary efficacy measures included patients’
average muscle strength, 9m walk time, 4 flights of stairs
climb time, and creatine kinase levels. Secondary efficacy
measures included quality of life, lung function and muscle
function. The measures used to assess safety include,
primarily, the incidence of adverse events, such as acne,
rapid hair growth, mood irritability, irritability, depression,
obesity, abnormal behavior, hirsutism, appetite changes,
fractures, hypertension, and cataracts.

Data extraction

Independent extraction of data was performed by two
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experts using Microsoft Excel (Developed by: Microsoft
Corporation, Redmond, WA, USA). Consistent conclusions
were obtained through discussion in cases of disagreement
between the two experts. The following data was extracted
for inclusion in this study: authors of the literature, study
title, time of publication of the study, contact information
of the author, sample size, basic characteristics of the study
subjects, treatment interventions, treatment protocols,
evaluation indicators, efficacy, and adverse effects. The
quality of the literature was evaluated using the Cochrane
Systematic Assessor’s Manual 5.1.0. (https://china.cochrane.
org/cochrane-china-center/research-and-evidence-
translation/systematic-reviews-and-trials).

Risk of bias and quality assessment

Two experts independently screened the literature
according to the inclusion and exclusion criteria. The
Cochrane Handbook Risk of Bias Assessment Tool for
Randomized Controlled Trials was used to evaluate the risk
of bias of the included randomized controlled trials (RCTs).
Specifically, this involved whether the random assignment
method was correct, whether the allocation protocol was
included for concealment, whether the method was correct,
whether blinding was used for study subjects, treatment
protocols, study results, selective reporting of study results;
and completeness of study data. The included studies
were judged as “high risk of bias”, “low risk of bias”, and
“unclear”, respectively.

Statistical analysis

Statistical analysis was performed using Stata SE 12.0
(College Station, USA). The risk bias of the included
references was assessed using the Bias Risk Assessment map
in RevMan 5.3. ¢’ test was used to test the heterogeneity
of each included study, in which the results of continuous
variables were expressed as mean difference (MD) or
standardized mean difference (SMD), and the results of
discontinuous variables were expressed as odds ratio (OR).
All effects were expressed with 95% confidence intervals
(CI). P>0.01 and I’<50% of the heterogeneity results
indicated high homogeneity of the results, and the fixed-
effect model was used for meta-analysis. When P<0.01 and
I’>50%, the heterogeneity of the results was high, and the
random-effects model was used for meta-analysis. If the
heterogeneity was too large, further sensitivity index should
be carried out.
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Figure 1 Literature search flowchart.

Results
Search results and basic information of the included literature

A total of 867 articles were obtained, and 743 articles were
left after some articles were excluded. In addition, 612 articles
were excluded after the article abstracts and titles were
read, 82 articles were excluded because they were review
articles and research reports, so 49 articles were left. Among
them, 44 articles were excluded because the full texts were
not randomized controlled experiments and articles with
insufficient observation indicators. Finally, 5 articles were
included in the study (Figure I).

According to statistics, 5 (10-14) articles involving
217 patient cases met the inclusion criteria. In these
5 articles, all were small sample studies, with sample sizes
ranging from 7 to 36 cases, and the age of the research

© Translational Pediatrics. All rights reserved.

Identification of studies via databases and registers Identification of studies via other methods
5 Records removed before screening: Records identified from:
= Records identified from*: Duplicate records removed (n=60) Websites (n=453)
2 Databases (n=702) »|  Records marked as ineligible by automation tools Organisations (n=256)
S Registers (n=165) (n=31) Citation searching (n=158)
2 Records removed for other reasons (n=33)
Y A
Records screened | Records excluded article title and abstract do not Reports sought for retrieval
(n=743) ~| match (n=612) (n=867)
Y A
. Reports not retrieved overviews, reports, Report not retrieved Glucocorticoid-
o Reports sought for retrieval )
= (n=131) »| conference articles treated group versus placebo group
c =
3 (n=82) in randomised controlled trial (n=745)
3
Y A
Reports excluded:
Reports assessed for eligibility Reason 1: not a randomized controlled trial (n=19) o
> Report: d for eligibility (n=122
(n=49) Reason 2: Insufficient observation indicators eports assessed for eligibility (n )
(n=25)
Y \
= Studies included in review Reports excluded:
§ (n=867) ‘ Reason 1: Article title and abstract
E Reports of included studies D and observation indicators do not
= (n=5) match the requirements (n=89)
Reason 2: article type does not
match (n=28)

subjects was 6 years old or above. All five articles described
in detail the sample size, experimental grouping, treatment
plan, treatment time, and efficacy indicators. The curative
effect indicators included in the article were as follows: age
at which the ability to walk was lost, age at which the ability
to stand up from the ground was lost, muscle strength,
muscle function, time to walk 9 meters, time to go up four
floors, gowers time, quality of life, grip strength, time to
walk 10 meters, weight lifting, leg function, forced vital
capacity, creatine kinase level, time to walk 30 feet, and
motor function and side effects. Table 1 showed the basic
characteristics of the included articles.

Results of the risk bias evaluation of the reference literature

Figure 2 and Figure 3 showed the results of multiple risk bias
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Table 1 Basic characteristics of the included literature
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Author Year of Number of cases Treatment protocol Treatment Number of efficacy
publication  Experimental group Control group  Experimental group  Control group ~ Course indicators

Angelini C 1994 17 11 Prednisone/ Placebo 24 4
Prednisone

Béckman E 1995 19 18 Divcoat Placebo 12 4

Beenakker EA 2005 7 10 Prednisolone Placebo 12 5

Griggs RC 1991 33/34 32 0.3/0.75 mg/kg Placebo 6 7
Prednisone

Mendell JR 1989 33/34 36 0.75/1.5 mg/kg Placebo 6 7

Prednisone

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

r T T T
0% 25% 50% 75%

1
100%

[ Low risk of bias

D Unclear risk of bias

[l High risk of bias

Figure 2 Results of risk bias evaluation of the included literature.

evaluations of the included articles drawn by RevMan 5.3
software. Among the 135 randomized controlled experiments
in this study, 5 articles described the correct random
allocation method, accounting for 100%, and 34 articles
described the concealed allocation plan in detail, accounting
for 80%; and there were 4 articles using blind method,
accounting for 80%, and no blind method was used in the
remaining articles.

Meta-analysis of the effect of glucocorticoids on mean
mauscle strength in PMD patients

Figure 4 was a forest plot of the effect of glucocorticoids on
the average muscle strength of PMD patients. Among the
5 articles included in the study, 3 articles described in detail
the changes in the average muscle strength of patients in
the glucocorticoid treatment group and the placebo control
group. The relevant data were extracted from 3 articles
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to determine the average muscle strength of patients with
PMD after treatment for heterogeneity analysis at the
level. The results showed that chi-square test (Chi®) =97.75,
degrees of freedom (df) =2, I’=98%>50%, and P<0.00001,
indicating that the average prognostic muscle strength of
the two groups of PMD patients included in the articles
showed an obvious heterogeneity. Statistical analysis using a
random effects model found that the difference between the
experimental group and the control group in the prognosis
of PMD patients with glucocorticoid treatment was not
statistically significant (MD =1.77; 95% CI: -0.95 to 4.48;
P=0.20>0.05).

Meta-analysis of the effect of glucocorticoids on walking
time of 9 meters in PMD patients

Figure 5 was a forest plot of the effect of glucocorticoids on
the walking time of 9 meters of PMD patients. Among the
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Figure 3 Results of multiple risk bias evaluations of the included
studies. Note: + indicates low risk of bias; - indicates high risk of

bias; ? indicates unclear.
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5 articles included in the study, 4 articles described in detail
the changes in the walking time of 9 meters of patients in
the glucocorticoid treatment group and the placebo control
group. The relevant data were extracted from 4 articles to
determine the walking time of 9 meters of patients with
PMD after treatment for heterogeneity analysis at the level.
The results showed that Chi* =379.39, df =3, I’=99%>50%,
and P<0.00001, indicating that the walking time of 9 meters
of the two groups of PMD patients included in the articles
showed an obvious heterogeneity. Statistical analysis using a
random effects model found that the difference between the
experimental group and the control group in the prognosis
of PMD patients with glucocorticoid treatment was not
statistically significant (MD =-12.27; 95% CI: -35.94 to
11.40; P=0.3150.01).

Meta-analysis results of the effect of glucocorticoids on the
time to go up four floors in PMD patients

Figure 6 was a forest plot of the effect of glucocorticoids
on the time to go up four floors of PMD patients. Among
the 5 articles included in the study, 4 articles described
in detail the changes in the time to go up four floors of
patients in the glucocorticoid treatment group and the

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Beenakker EA.2005 4314 1.231 7 -1592 1142 10 323%  5.91[4.75,7.08) —
Grigys RC.1991 563 1.3z 3¢ 58 11 32 338%  -047[0.75,0.41) ——
MendellJR.1989 584 118 33 6.09 086 36 339% -0.25[0.74,0.24] =
Total (95% CI) 74 78 100.0%  1.77 [-0.95, 4.48] e
Heterogeneity: Tau?= 5.59; Chi*= 87.75, df= 2 (P < 0.00001); F= 98% 4 2 ; 2 4

Test for overall effect. Z=1.27 (P =10.20)

Favours [experimental] Favours [control]

Figure 4 Forest plot of the effect of glucocorticoids on mean muscle strength in patients with PMD. PMD, progressive muscular dystrophy.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% C|
Angelini C.1994 10 3.92 17 1207 454 11 252% -2.07 [-5.34,1.20]
Beenakker EA 2005 4675 1.22 7 449 432 10 252% -40.23[-43.05,-37.40] -
Griggs RC.1991 952 1264 23 809 436 22 250% 1.43[-4.05,6.91)
MendelldJR.1989 842 622 25 1637 2215 30 246% -7.95[-16.24,0.34]
Total (95% Cl) 72 73 100.0% -12.27[-35.94, 11.40]

Heterogeneity: Tau®= 575.81; Chi*= 379.38, df= 3 (P < 0.00001); F= 99%
Testfor overall effect: Z=1.02 (P=0.31)

t t t t
-50 -25 0 25
Favours [experimental] Favours [control]

t
50

Figure 5 Forest plot of the effect of glucocorticoids on walking 9 m time in PMD patients. PMD, progressive muscular dystrophy.
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Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Experimental Control
Study or Subgrou Mean SD_Total Mean SD_Total Weight
Angelini C.1994 7 663 17 1094 839 11 241%
Eeenakker EA 2005 2.05 0867 7 1352 3 10 27.1%
Griggs RC.1891 10.02 998 21 74 489 20 251%
MendellJR.1988 1035 11.01 24 805 1043 22 237%
Total (95% Cl) 69 63 100.0%

Heterogeneity. Tau®= 61.57, Chi®= 40.48, df= 3 (P < 0.00001); F = 93%
Test for overall effect: Z=0.75 (P = 0.45)

-3.941-9.81,1.93]  —
-11.47 13.52,-9.42] ——
2.62 -2.16, 7.40] —_T
1.30 [-4.90, 7.50] —
-3.09[-11.16, 4.99] —-q-—
20 A 0 10 20

Favours [experimental] Favours [control]

Figure 6 Forest plot of the effect of glucocorticoids on the time to climb four flights of stairs in PMD patients. PMD, progressive

muscular dystrophy.

Experimental Control

Study or Subgrou| Mean _SD Total Mean SD Total Weight
Grigys RC.19931 816 1.01 33 B854 07 32 457%
MendellJR 1989 814 079 33 834 085 36 54.3%
Total (95% Cl) 66 68 100.0%

Heterogeneity: Chi*= 0.38, df=1 (P=0.54); F= 0%
Test for overall effect: Z=1.94 (P = 0.05)

Figure 7 Forest plot of comparison on creatine kinase level.

placebo control group. The relevant data were extracted
from 4 articles to determine the time to go up four floors
of patients with PMD after treatment for heterogeneity
analysis at the level. The results showed that Chi’
=40.48, df =3, '=93%>50%, and P<0.00001, indicating
that the time to go up four floors of the two groups of
PMD patients included in the articles showed an obvious
heterogeneity. Statistical analysis using a random effects
model found that the difference between the experimental
group and the control group in the time to go up four
floors of PMD patients with glucocorticoid treatment was
not statistically significant (MD =-3.09; 95% CI: -11.16 to
4.99; P=0.45>0.05).

Meta-analysis of the effect of glucocorticoids on the level of
creatine kinase in PMD patients

Figure 7 was a forest plot of the effect of glucocorticoids on
the level of creatine kinase of PMD patients. Among the
5 articles included in the study, 2 articles described in detail
the changes in the level of creatine kinase of patients in the
glucocorticoid treatment group and the placebo control
group. The relevant data were extracted from 2 articles to
determine the time to go up four floors of patients with
PMD after treatment for heterogeneity analysis at the level.
The results showed that Chi’ =0.38, df =1, I’=0%<50%,
indicating that the level of creatine kinase of the two groups

© Translational Pediatrics. All rights reserved.

Mean Difference Mean Difference
IV, Fixed, 95% CI IV, Fixed, 95% Cl
-0.38 [-0.80, 0.04] — &
-0.20 [-0.59, 0.19) ——
-0.28 [-0.57,0.00] ol
A 05 0 0.5 1

Favours [experimental] Favours [control]

of PMD patients included in the articles showed no obvious
heterogeneity. Statistical analysis using a fixed effects
model found that the difference between the experimental
group and the control group in the level of creatine kinase
of PMD patients with glucocorticoid treatment was not
statistically significant (MD =-0.28; 95% CI: -0.57 to 0.00;
P=0.05).

Meta-analysis of the incidence of adverse reactions in
patients with PMD treated with glucocorticoids

The incidence of various adverse reactions in PMD
patients after glucocorticoid treatment in the included
articles was analyzed, and it was found that 4 of these
5 articles mentioned the incidence of adverse reactions in
PMD patients after glucocorticoid treatment. The adverse
reactions involved included patient behavior changes,
short appearance, gastrointestinal problems, overgrowth of
hair, acne, easy bruising, cataracts, diabetes, ankle edema,
insomnia, anorexia, depression, hyperactivity, restlessness,
irritability, excitement, increased appetite, weight gain/loss,
and fatigue.

Among these adverse reactions, acne, excessive hair
growth, irritability, and mild depression are symptoms
that have been repeatedly mentioned. In response to this
situation, detailed information describing the adverse
reactions of PMD patients after glucocorticoid treatment
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Odds Ratio Odds Ratio

Study or Subgroup  Bvents Total Ewvents Total Weight M-H, Fixed, 95% CI

M-H, Fixed, 95% CI

Backman E.1885 2 18 0 18 54% 528[0.24,118.03]

Griggs RC.1991 9 33 4 32 357%  2.B3[0.72, 9.81] T
MendellJR.1983 12 33 & 36 589%  2.00[0.69,5.76] -

Total (95% Cl) 85 86 100.0%  2.40[1.09, 5.27] -

Total events 23 12

Heterogeneity: Chi*= 0.38, df= 2 (P = 0.83); F= 0% 0.505 0?1 150 260

Testfor overall effect £= 218 (P=0.03)

Favours [experimental] Favours [control]

Figure 8 Forest diagram of the effect of glucocorticoid treatment on the incidence of acne in PMD patients. PMD, progressive

muscular dystrophy.

Experimental Control

Study or Subgroup  Bvents  Total Everrts Total Weight M

Odds Ratio
M-H, Fixed, 95% CI

Odds Ratio
-H, Fixed, 95% ClI

Backman E.1885 ] 18 18 T7%
Griggs RC.1991 19 33 12 32 527%
MendellJR.1989 17 34 g 36 396%
Total (95% Cl) 86 86 100.0%

Total events 41 21
Heterogeneity: Chi*=0.77, df=2 (P=0.68); F=0%
Testfor overall effect Z= 2.23 (P=0.001)

6.07 [0.63, 58.23]

2.26[0.84, 8.11] ——
3.501[1.24, 9.84] —
3.05[1.55, 5.99] -

i ! 1 Il
r T T 1

0o 01 10 100
Favours [experimental] Favours [control]

Figure 9 Forest diagram of the effect of glucocorticoid treatment on the incidence of PMD patients with excessive hair growth

symptoms. PMD, progressive muscular dystrophy.
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Figure 10 Forest plot of the effect of glucocorticoid therapy
muscular dystrophy.

of these 4 articles were extracted. It was found that among
the 4 articles selected, 3 articles described in detail the
incidence of acne in the prognosis of PMD patients.
There were 3 articles describing in detail the incidence of
excessive hair growth in the prognosis of PMD patients,
3 articles describing the incidence of irritability in the
prognosis of PMD patients, and 3 articles describing in
detail the incidence of depression in the prognosis of PMD
patients. The relevant data were extracted to analyze the
heterogeneity of the incidence of these 4 kinds of adverse
reactions.

© Translational Pediatrics. All rights reserved.

Favours [experimental] Favours [control]

on the incidence of dysphoria in PMD patients. PMD, progressive

Figures 8-11 showed the comparison charts of the
incidence of these four adverse reactions in PMD patients
after glucocorticoid treatment. Among them, Figure § was
a forest diagram of the effect of glucocorticoid treatment
on the incidence of acne in PMD patients, Figure 9 was
a forest diagram of the effect of glucocorticoid treatment
on the incidence of PMD patients with excessive hair
growth symptoms, Figure 10 was a forest plot of the effect
of glucocorticoid therapy on the incidence of dysphoria in
PMD patients, and Figure 11 was a forest plot of the effect
of glucocorticoid therapy on the incidence of depression in
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Figure 11 Forest plot of the effect of glucocorticoid therapy on the incidence of depression in PMD patients. PMD, progressive

muscular dystrophy.
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Figure 12 Climbing the funnel chart of four levels of time

PMD patients.

The heterogeneity of the incidence of acne between
the glucocorticoid treatment group (experimental group)
and the placebo treatment group (control group) (Figure §)
showed that Chi’ =0.38, df =2, I’=0%<50%, P=0.83,
indicating that there was no obvious heterogeneity between
the acne incidence between the experimental group and the
control group included in the articles. Statistical analysis
using a fixed-effects model found that compared with the
control group, the probability of acne in PMD patients
in the experimental group increased significantly, and
the difference was statistically significant. It meant that
glucocorticoids can significantly increase the prognostic risk
of acne in PMD patients (OR =2.40; 95% CI: 1.09 to 5.27;
P=0.03<0.05).

The heterogeneity of the incidence of excessive hair
growth symptoms between the experimental group and
the control group (Figure 9) showed that Chi’ =0.77,
df =2, I’=0%<50%, and P=0.68, that there was no obvious
heterogeneity between the experimental group and the
control group in the prognosis of excessive hair growth
symptoms. Statistical analysis using a fixed-effects model
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found that compared with the control group, the PMD
patients in the experimental group had a significantly
higher probability of developing symptoms of excessive
hair growth, and the difference was statistically significant.
It suggested that glucocorticoids can significantly increase
the risk of excessive hair growth in the prognosis of PMD
patients (OR =3.05; 95% CI: 1.55 to 5.99; P=0.001<0.05).

The results of heterogeneity in the incidence of
prognostic dysphoria symptoms between the experimental
group and the control group (Figure 10) showed that
Chi? =0.09, df =2, ’=0%<50%, and P=0.96. It showed that
there was no obvious heterogeneity between the prognosis
of patients in the experimental group and the control
group. Statistical analysis using a fixed-effects model found
that compared with the control group, the probability of
experiencing emotional dysphoria in the experimental group
of PMD patients increased significantly, and the difference
was statistically significant. It suggested that glucocorticoids
can significantly increase the risk of emotional dysphoria in
the prognosis of PMD patients (OR =4.04, 95% CI: 1.82 to
10.63; P=0.001<0.05).

The heterogeneity of the incidence of depression
between the experimental group and the control group
(Figure 11) showed that Chi’ =0.00, df =2, ’'=0%<50%,
P=0.98, indicating that there was no obvious heterogeneity
between the experimental group and the control group
in the incidence of depression. Statistical analysis using a
fixed-effects model showed that there was no significant
difference in the prognosis of depression between the
experimental group and the control group for PMD
patients (OR =5.11; 95% CI: 0.80 to 32.79; P=0.09>0.05).

Publication bias results

Figures 12-14 showed the funnel charts of the publication
bias of the included articles. Among them, Figures 12-14

Transl Pediatr 2021;10(11):3046-3057 | https://dx.doi.org/10.21037/tp-21-461



Translational Pediatrics, Vol 10, No 11 November 2021

0.0

Figure 13 Funnel chart of creatine kinase levels.
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Figure 14 Funnel chart of the incidence of adverse reactions

were funnel diagrams drawn based on the information
included in the articles on the time to climb 4 layers, the
level of creatine kinase in the patient, and the incidence
of patient adverse reactions, respectively. The figures
illustrated that the circles in some of the included studies
are basically concentrated on the midline and were roughly
symmetrical to the midline, indicating that there was no
bias in the publication of the included articles, and the
conclusions drawn were relatively reliable.

Discussion

A total of 5 articles were included in this study for a
systematic review, with the purpose of evaluating the efficacy
and safety of glucocorticoids in patients with progressive
muscular dystrophy. Among all the included articles,
5 articles described the correct random allocation method,
4 articles described the concealment of the allocation plan
in detail, and 4 articles used the blind method. The reason
may be the unclear random allocation method of the study
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and the subjective bias of doctors (15).

The results of this study showed that, compared with
the control group, glucocorticoid treatment can improve
the average muscle strength level of PMD patients, but
there was a certain difference among the three included
articles about the average muscle strength level of the
prognosis of PMD patients treated with glucocorticoid
Heterogeneity. The analysis results showed that there was
no obvious difference in the prognostic average muscle
strength between glucocorticoid treatment and placebo
treatment of PMD patients [MD =1.77, 95% CI: -0.95 to
4.48; P=0.20>0.05]. In addition, the heterogeneity analysis
of 9-meter walking time in PMD patients showed that
there was no significant difference in the prognosis of
9-meter walking time between glucocorticoid treatment
and placebo-treated PMD patients (MD =-12.27; 95% CI:
-35.94 to 11.40; P=0.31>0.01). Similarly, the heterogeneity
analysis of the time to climb the four stairs in PMD patients
showed that there was no significant difference in the
prognosis of the time to climb the four stairs in patients
treated with corticosteroids and placebo (MD =-3.09; 95%
CI: -11.16 to 4.99; P=0.45>0.05). The glucocorticoids and
microbial agents mentioned in many reports have good
curative effects in the treatment of PMD. It can extend
the patient’s independent walking time to a large extent,
enhance the patient’s muscle function and average muscle
strength, and significantly alleviate the symptoms of low
weight caused by malnutrition in patients with progressive
muscular dystrophy (16-18). There are some discrepancies
between the results of this study and the conclusions of the
above studies. The reason for this phenomenon may be due
to the fact that the number of relevant documents included
in this study is too small; and there is a certain degree of
bias between the results of different documents, which leads
to a certain error in the difference analysis results of related
indicators.

In addition, this study analyzed the heterogeneity of
creatine kinase levels in the prognosis of PMD patients
treated with glucocorticoid and placebo. The results
showed that glucocorticoid treatment significantly
reduced the levels of creatine kinase in PMD patients, the
difference was significant statistically (MD =-0.28; 95%
CI: -0.57 to 0.00; P=0.05). Such results are consistent with
the results of Escolar et al. (19). Studies have confirmed
that glucocorticoid therapy can relieve the symptoms of
abnormally elevated creatine kinase levels in patients with
progressive muscular dystrophy, and reduce the risk of
cardiomyopathy in patients with PMD (20).
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The results of heterogeneous analysis of the incidence
of adverse reactions of glucocorticoid treatment in PMD
patients showed that compared with the control group,
the probability of acne in the experimental group of
PMD patients increased significantly, and the difference
was statistically significant. That is, glucocorticoids can
significantly increase the prognostic risk of acne in PMD
patients (OR =2.40; 95% CI: 1.09 to 5.27; P=0.03<0.05).
Compared with the control group, the PMD patients in the
experimental group showed a significantly higher probability
of having symptoms of excessive hair growth (OR =3.05;
95% CI: 1.55 to 5.99; P=0.001<0.05). The heterogeneity
of the incidence of emotional dysphoria symptoms in
the experimental group and the control group showed
that glucocorticoids can significantly increase the risk of
emotional dysphoria in the prognosis of PMD patients
(OR =4.04; 95% CI: 1.82 to 10.63; P=0.001<0.05). The
results of the heterogeneity of the incidence of prognostic
depression between the experimental group and the control
group showed that there was no significant difference in
the prognosis of depression between the two groups of
patients (OR =5.11; 95% CI: 0.80 to 32.79; P=0.09>0.05).
The above results confirm that glucocorticoid therapy will
significantly increase the probability of adverse prognosis
for patients compared with placebo therapy. Among them,
the probability of adverse reactions such as acne, rapid hair
growth, and emotional irritability is significantly increased.
In other related studies, it is also mentioned that during
the clinical use of glucocorticoids, some complications
will occur, such as obesity, hirsutism, acne, short stature,
delayed puberty, abnormal behavior, immunosuppression,
hypertension, impaired glucose tolerance, gastrointestinal
symptoms, cataracts, osteoporosis, vertebral compression
fractures, and long bone fractures (21,22).

The funnel chart of the meta-analysis of the efficacy
and safety of glucocorticoids in PMD patients showed that
the published articles selected in this study was not biased.
Therefore, the conclusions obtained were more credible, and
risk bias was not the main factor affecting the conclusions.

Conclusions

This study included 5 papers related to the clinical
glucocorticoid treatment in patients with PMD. We
employed meta-analysis to confirm that glucocorticoids
could markedly improve the mean muscle strength and
muscle function of patients, which can significantly prolong
the independent walking time and quality of life of patients.
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Yet, there are certain safety concerns, such as adverse effects
including behavioral changes, hirsutism, Cushing’s face,
weight changes, hypertension, and osteoporosis, that which
occur in a certain percentage of patients after treatment.
The limitations of this study were as follows: (I) the lack of
information on clinical data for infants and children under
6 years of age in the literature; (II) the small sample sizes of
the included studies; (IIT) the large error of their results of
the included studies; (IV) there are differences in the types
and doses of glucocorticoids used in each study, resulting
in information bias in the data collection process; and
(V) by changing the inclusion criteria and excluding low-
quality studies, we were not able to significantly reduce the
heterogeneity. There was a certain amount of heterogeneity,
which may have had some influence on the results. Further
studies are needed in future on patients with low age PMD
and PMD patients who cannot walk independently. In
conclusion, this study provides some scientific reference
for the efficacy assessment and safety evaluation of
glucocorticoid therapy in PMD patients.
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