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Insomnia in Patients with Fukuyama Congenital Muscular Dystrophy
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Fukuyama congenital muscular dystrophy (FCMD) is the second most common type of muscular dystrophy

in Japan. It is characterized by congenital muscular dystrophy with central nervous system involvement. Insom-

nia is often seen in patients with FCMD and can be a serious problem that bothers their families at home. How-

ever, there has been no study describing this troublesome symptom in FCMD patients. We retrospectively ex-

amined the prevalence, associated factors and pharmacological treatment of insomnia in 47 genetically diagnosed

FCMD patients. The prevalence was 15/47 patients (32%), with difficulty falling asleep in 9 patients, difficulty

staying asleep in 5, and early waking in one. Eight patients were treated with several kinds of narcoleptics;how-

ever, all patients showed resistance to medication. Only 3 patients obtained good control in falling asleep with eti-

zolam or estazolam, and one patient seemed to have a good response to a new narcoleptic, melatonin.
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Introduction

Fukuyama congenital muscular dystrophy
(FCMD), first reported by Fukuyama et al in 1960, is
the second most common type of muscular dystro-
phy in Japan"”. It is an autosomal recessive disor-
der caused by mutation in fukutin (FKTN), clinicopa-
thologically characterized by dystrophic changes in
skeletal muscle and brain malformation, resulting in
motor impairment, mental retardation, and sei-
zures® ™. Insomnia is also a clinical problem often
experienced in patients with FCMD, and may seri-
ously bother patients’ families since it is often un-
controllable. Sleep disturbance has been well inves-
tigated in other neurodevelopmental disabilities and
psychiatric disorders, such as chromosome aberra-
tion, attention-deficient / hyperactivity disorder
(ADHD), anxiety disorder and major depressive dis-
order, and the higher prevalence of insomnia in
these conditions is already recognized® ™. However,
the features of insomnia in FCMD, even its preva-
lence, have not been fully clarified. Sleep distur-

bance, especially insomnia, can affect the quality of
life of patients and their families. In this study, we
examined the prevalence, onset age, and associated
factors including developmental level and seizures
in FCMD patients. The effectiveness of narcoleptics
was also evaluated.
Patients and Methods

We retrospectively reviewed the medical records
of genetically diagnosed FCMD patients who were
followed for more than 3 years at Tokyo Women's
Medical University (Table 1). From 1989 to 2010, 47
patients (23 boys and 24 girls) were examined.

Table 1 Clinical characteristics of study cohort

Patient number (age)

Boys/Girls 23/24
FKTN 3 kb insertion 32/15
Homozygous/Heterozygous

1615y (0 yl m-7 yl m)
109+48 y (3 y7 m-27 y10 m)
95+45y (3 y1 m-26 yl m)

Age at first observation
Age at last observation
Follow-up period
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Fig. 1 Types of insomnia
There is overlap of cases included in this graph, be-
cause 4 patients had 2 types of insomnia.

Mean follow-up period was 9.3 +4.5 years. Mean age
at first observation was 1.6 + 15 years and at last
observation was 10.9 +4.8 years. There were 32 pa-
tients carrying a homozygous founder mutation and
15 patients carrying a compound heterozygous mu-
tation. Polymorphic microsatellite markers, D9S
2105-(FCMD)-D9S2170-D9S52171-D9S2107 or polym-
erase chain reaction were used for genetic diagno-
sis”. Advice on environmental factors such as main-
taining an appropriate (cooler) temperature, silence,
and darkness of the room, promoting passive
stretching body movement after taking a bath in
patients who are not able to move by themselves,
giving high-carbohyrate drinks when they are not
able to sleep, and using a comfortable mattress with
automatic air movement was given. Insomnia was
diagnosed based on complaints from the patients’
families recorded in the medical record, even after
families had taken the above advice. In patients
who received narcoleptics, the effectiveness was
evaluated as “effective”, “not effective” or “equivo-
cal” by patients’ families. The relationship between
insomnia and other factors, genotype, seizures,
maximum motor function and mental status, were
analyzed statistically. Maximum motor function
was classified into three groups, “mild”, “typical”
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and “severe”. “Mild” was defined as being able to
stand or walk with or without support. “Typical” pa-

tients were able to sit without support or to slide on

Fig. 2 Administration of narcoleptics
Eight patients were administered narcoleptics. There
is overlap of cases included in this graph, because 4
patients were administered 2 or more agents. How-
ever, no patient received combination therapy.

the buttocks. “Severe” was defined as being able to
sit only with support or no head control”. Chi-
squared test, or Fisher's exact probability test
when n was less than 5, was used for comparisons
between the two groups.
Results

The prevalence of insomnia in this study was 15
of 47 patients (32%). Among them, 6 patients had
difficulty falling asleep, 5 difficulty staying asleep,
and one early waking. In 4 patients, the medical re-
cords were not sufficient for classification of insom-
nia (Fig. 1). Age at insomnia onset in 13 patients
ranged from 5 years 7 months to 16 years 11
months (median: 10 years 10 months). The onset age
in the other 2 patients could not be clarified. Eight
patients were administered narcoleptics, such as
etizolam, estazolam, nitrazepam, melatonin, zolpi-
dem tartrate and chloral hydrate (Fig. 2). No narco-
leptic was effective for insomnia in these patients.
Three patients tried two types of narcoleptics and
one patient required three types, but they did not
try combination therapy. Etizolam, estazolam and
melatonin were evaluated as “effective” for diffi-
culty falling asleep, although two families did not
evaluate the effectiveness of etizolam. Nitrazepam,
zolpidem tartrate and chloral hydrate seemed to
have no effectiveness, although they were not fully
evaluated (Table 2). There was no statistically sig-
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Table 2 Effectiveness of narcoleptics

Effective  Not effective Equivocal
Etizolam 2 2 0
Estazolam 1 0 1
Nitrazepam 0 0 1
Melatonin 1 4] 0
Zolpidem tartrate 0 1 1
Chloral hydrate 0 1 0

There is overlap of the cases included in this table, because
3 patients were administered 2 or more types of medication.

nificant difference in the relationship between in-
somnia and genotype, seizures, maximum motor
function and mental retardation. However, all pa-
tients with insomnia had seizures (Table 3).
Discussion

This report describes insomnia in patients with
FCMD. Thirty-two percent of our FCMD patients
had insomnia, which was much lower than our ex-
pectation. In some patients, insomnia appeared only
while away from home, during hospitalization or
traveling;therefore, we could expect a higher preva-
lence in this cohort. Because this was a retrospec-
tive study based on medical records, the prevalence
may have been underestimated. The prevalence of
insomnia in the general pediatric or adolescent
population ranges between 0.05% and 20% ™.
Since the prevalence of insomnia can be easily af-
fected by the study design, such as diagnostic crite-
ria or study population, the results are very vari-

13)

able among reports”. Therefore, it is hard to simply
compare the prevalence between our study and
others, but the prevalence reported in our study
seems to be higher than that in the general pediat-
ric population. Another limitation of this study is
the diagnosis of insomnia itself. We could not apply
the international criteria of insomnia in the Diagnos-
tic and Statistical Manual of Mental Disorder (DSM)
or International Classification of Diseases (ICD) to
FCMD patients, since most of them cannot describe
their insomnia in detail.

In this study, insomnia was evaluated based on
the families’ complaints, because most of the pa-
tients with FCMD had mental retardation and
could not complain themselves and no objective
findings caused by insomnia could be detected. We

Table 3 Relationship between insomnia and genetic
or clinical factors

Insomnia (+) (—) P-value
Total number of patients 12 35
FKTN 3 kb insertion
Homozygotes 9 23
.359
Heterozygotes 3 12 :l 035
Seizures 12 27 0.054
Maximum motor function
Typical 10 27
Severe 2 9 :I 0270
Mental status
Meaningful words (+) 7 19
o f L ] os08
No details 1 3

There was no statistically significant difference in insomnia
by genotype, seizures, maximum motor function or mental
status by Fisher exact test.

would like to emphasize that the main problem
caused by insomnia was disturbance of the families’
quality of life (QOL).

Insomnia is well known to occur in other
neurodevelopmental disorders, such as ADHD, and
there is extensive experience of the use of medica-
tion for treatment. Alpha-agonists, late-day stimu-
lants, antihistamines and antidepressants are often
prescribed for sleep disturbance in patients with
ADHD", Contrary to the well-established use of
medication in other neurodevelopmental disorders,
there are no publications on medication for insom-
nia in FCMD. In this study, etizolam, estazolam, ni-
trazepam, melatonin, zolpidem tartrate and chloral
hydrate were used in 8 patients. Etizolam, estazo-
lam or melatonin was effective in 3 patients with
difficulty falling asleep, but another 2 patients with
difficulty falling asleep did not respond to etizolam.
Zolpidem tartrate was used for difficulty falling
asleep in 2 patients, but its effectiveness was un-
clear. Chloral hydrate was administered to 1 patient
with difficulty staying asleep, but it was not effec-
tive. Later, estazolam was effective in the same pa-
tient. These results suggest that etizolam may be
relatively effective for difficulty falling asleep in
FCMD, although the patient number in this study
was too small to reach a definite conclusion.

Respiratory failure due to weakness of respira-
tory muscles is well recognized in patients with



FCMD. In fact, 10 patients in this cohort were diag-
nosed with chronic respiratory failure (CRF), 9 pa-
tients were receiving non-invasive positive pres-
sure ventilation (NIPPV), and 1 patient was under
mechanical ventilation with a tracheostomy. Three
patients had CRF before the onset of insomnia. Non-
controlled respiratory failure is thought to affect
sleep;however, we periodically check the respira-
tory condition by overnight pulse oximetry as the
need arises. Furthermore, in these 10 patients with
CRF, it was evaluated whether their ventilators
were suitable or not, and their respiratory condition
was shown to be well controlled under the current
respiratory therapy. Therefore, sleep disturbance
in this cohort was thought not to be greatly influ-
enced by respiratory condition. Since narcoleptics
could also affect respiratory depression, their respi-
ratory function had been evaluated before and after
administration, and it was found that no case with
respiratory depression was caused by narcoleptics.
Patients who are heterozygotes for the founder
mutation are reported to manifest a severe pheno-
typ
somnia and other factors;genotype, seizures, maxi-

e”. We analyzed the relationship between in-

mum motor function and mental status. However,
we could not find any statistically significant corre-
lation of these clinical factors, even genotype. Thus,
insomnia was independent of these factors, and no
insomnia-genotype relationship could be observed.

Ttoh et al reported abnormality of catecholamin-
ergic neurons in the brainstem in FCMD, and sug-
gested this may contribute to brainstem dysfunc-
tion and may be related to sleep-wake regulation
disorder™.

Conclusion

In the present study, insomnia was reported in
32% of patients with FCMD. Our results showed
that etizolam, estazolam or melatonin may improve
insomnia, although the patient group was small. We
need to accumulate more patients and conduct fur-
ther evaluation to confirm these preliminary find-
ings.

Insomnia in FCMD should be considered a CNS
complication, and a positive therapeutic approach
should be adopted. To improve QOL of patients and
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their families, medication for insomnia in FCMD
should be established.

The authors do not have any conflicting interest.
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