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Abstract: Mental disorders are observed in neuromuscular diseases, especially now that patients
are living longer. Psychiatric symptoms may be severe and psychopharmacological treatments may
be required. However, very little is known about pharmacotherapy in these conditions. We aimed
to summarize the current knowledge on the use of psychopharmacological treatments for mental
disorders in patients living with a neuromuscular disease. A scoping review was performed using
the methodology of the Joanna Briggs Institute. Four databases were searched from January 2000
to July 2021. Articles were screened based on titles and abstracts. Full-text papers published in
peer-reviewed journals in English were selected. Twenty-six articles met eligibility criteria, all being
case reports/series focusing on the psychopharmacological control of psychiatric symptoms for the
following conditions: myasthenia gravis (1 = 11), Duchenne (n = 5) and Becker (1 = 3) muscular
dystrophy, mitochondrial disorders (1 = 3), glycogen storage disease (n = 1), myotonic dystrophy
(n = 1), hyperkalemic periodic paralysis (1 = 1), and congenital myasthenic syndrome (1 = 1). None
of the articles provided details on the decision-making process to choose a specific drug/regimen or
on follow-up strategies to monitor safety and efficacy. Larger studies showing real-world data would
be required to guide consensus-based recommendations, thus improving current standards of care
and, ultimately, the quality of life of patients and their families.

Keywords: neuromuscular diseases; mental disorders; psychiatric symptoms; psychopharmacological
treatments

1. Introduction

Neuromuscular diseases encompass a wide range of disorders due to genetic or ac-
quired etiologies and are characterized by the anatomic localization of the pathology within
the motor unit. The motor unit consists of the motor neuron in the ventral horns of the
spinal cord and brainstem motor nuclei, the peripheral nerve, the neuromuscular junction,
and the muscle fiber. Defects in any of these components result in weakness, a com-
mon feature of motor neuron disorders, neuropathies, neuromuscular junction disorders,
and muscle fiber disorders (the latter being further subdivided into categories based on
histopathology features on muscle biopsy: dystrophies, congenital myopathies, mitochon-
drial diseases, metabolic disorders affecting the muscle, inflammatory myopathies, and
infectious myositis).

Each neuromuscular disease is “rare” according to the European Union definition of
a disease that affects no more than 1 person in 2000, and some of them are very rare. Yet,
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collectively, these conditions are quite common [1], and a general pediatrician/practitioner
will care for at least one neuromuscular patient on average at any one time. In addition,
with more patients being now defined genetically [2], the incidence and prevalence rates for
some disorders have increased from earlier pregenetic studies. On top of that, prevalence
rates directly reflect duration of life, and the introduction and adoption of supportive
care options for neuromuscular disorders over the last decades [3-7] have contributed
to improving the overall survival of these patients. Furthermore, the recent availability
of innovative drug therapies for some patients—in particular those with infantile-onset
Pompe disease (IOPD) [8] and spinal muscular atrophy (SMA) type 1 [9-11]—have further
contributed to prolonging their survival.

Overall, neuromuscular diseases may present from prenatal development to adult-
hood, and are usually characterized by a chronic course—especially when the underlying
origin is a genetic defect. Physical impairment and morbidity are often substantial, and
motor difficulties may be complicated by respiratory, cardiac, nutritional, and skeletal
compromise, with resultant impaired independent functioning throughout life. Therefore,
combined efforts of multiple specialists are often required to evaluate and manage such
patients to optimize their potential and quality of life.

Now that patients with neuromuscular diseases are living longer, more and more
attention has been paid to their health-related quality of life and psychological care. People
living with chronic medical conditions—as most people with a neuromuscular disease—are
at higher risk of developing mental disorders like anxiety and depression. To investigate
the effect of the burden of the disease on mental health, patient reported outcome measures
(PROM) and quality of life (QOL) instruments are available, both general and disease-
specific ones, e.g., for Spinal Muscular Atrophy (SMA) and Duchenne Muscular Dystrophy
(DMD) [12-15]. For the pediatric population, questionnaires for parents are available to
report information about their child, and age-specific questionnaires using appropriate
language for that child’s development have been created and validated [16,17].

In addition to the mental disorders generally experienced by people living with a
chronic disease, specific comorbid neurodevelopmental or other psychiatric disorders have
been described as part of the clinical phenotype of some neuromuscular diseases. High
rates of intellectual disability—ID (17-27%), learning disabilities (26%), autism spectrum
disorder—ASD (15%), attention-deficit hyperactivity disorder—ADHD (32%), and anx-
iety (27%) have been reported in people with DMD [5,18-20]. Similarly, ASD, ADHD,
alexithymia, and other behavioral problems have been described in patients with My-
otonic Dystrophy type 1 (DM1) [21,22]. Published data for over nearly half of a century
have demonstrated an association between Myasthenia Gravis (MG) and mood disor-
ders [23]. Patients with mitochondrial disorders can present with primary psychiatric
symptomatology, including anxiety, depression, bipolar disorder, psychosis, and obsessive-
compulsive disorder, which are mainly described in those with a diagnosis of mitochondrial
encephalomyopathy with lactic acidosis and stroke-like episodes (MELAS) [24].

Patients with psychiatric or behavioral issues should be referred to a mental health
care professional for assessment and management. Milder symptoms may benefit from
nonpharmacological interventions. Should these interventions not be effective, e.g., due to
the increased severity of symptoms, psychopharmacological treatments might be required.
However, very little is known about psychopharmacological management of mental disor-
ders in patients with neuromuscular diseases, as regards to both their efficacy and safety
profile. Studies on real world data in large populations are lacking. No guidelines for
clinicians dealing with neuromuscular patients are available in terms of recommended
medications (type, regimen, drug interactions) and follow-up schedules to monitor clinical
outcomes and adverse events. Such guidelines would be of significant help for neuromus-
cular patients who might experience more frequent and/or more severe adverse events due
to their comorbidities, especially from a cardiac point of view, and due to the interferences
with the considerable number of medications they might already be on.
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In this scoping review, we first aim to explore and summarize the current knowledge
on psychopharmacological treatments for mental disorders in patients with neuromuscular
diseases. Secondly, by providing up-to-date information on the use of psychiatric medi-
cations in real-world neuromuscular settings and on available recommendations/expert
opinions, we aim to raise awareness on this topic. We believe sharing data on day-to-day
management of patients living with a neuromuscular conditions and experiencing a mental
disorder would add significant insight into ways to improve the current standards of care
for neuromuscular diseases and, in turn, the quality of life of patients and their families.

2. Materials and Methods

The Joanna Briggs Institute (JBI) methodology for scoping reviews, described in the
online JBI Reviewer’s Manual [25], was employed to conduct the review. The results
are presented following the Preferred Reporting Items for Systematic reviews and Meta-
Analyses extension for Scoping Reviews (PRISMA-ScR) Checklist [26]. No a priori protocol
was registered. Further information on the process can be obtained from the corresponding
author on request.

2.1. Inclusion Criteria

The inclusion criteria used to select the articles for this review are based on the
Population, Concept, and Context (PCC) elements reported below.

Population. We searched for articles reporting the use of medications for mental
disorders in patients with neuromuscular conditions including spinal muscular atrophies,
neuromuscular junction disorders (myasthenia gravis, congenital myasthenic syndromes),
muscular dystrophies (dystrophinopathies, congenital muscular dystrophies, limb-girdle
muscular dystrophies, facioscapulohumeral dystrophy, myotonic dystrophies), structural
congenital myopathies, non-dystrophic myotonias, mitochondrial myopathies, glycogen
storage diseases, and myositis. For this review, we did not consider neuropathies, fi-
bromyalgia, or motor neuron disorders other than spinal muscular atrophies. As regards to
the age range, we included articles considering both the adult and the pediatric population.

Concept. We selected articles analyzing the use of the following psychopharmacological
agents: anxiolytics, antidepressants, antipsychotics, and central nervous system stimulants.

Context. No cultural, geographical, race, or gender-specific limits were considered for
our review, with the reason being that there are no previous data suggesting any differences
in the pharmacological effects of these agents according to the above mentioned categories.

2.2. Search Strategy

The review covers data published between January 2000 and July 2021. Selected
keywords were combined to create search strategies, adjusted for each screened database.
Articles were searched in the following databases: PubMed /MEDLINE, Embase, PsycINFO,

Zai

and Scopus. Search terms included: “neuromuscular diseases”, “spinal muscular atro-

Z7i v v

phies”, “neuromuscular junction disorders”, “myasthenia gravis”, “congenital myasthenic

v

syndromes”, “muscular dystrophies”, “limb-girdle muscular dystrophies”, “facioscapulo-
humeral dystrophy”, “structural congenital myopathies”, “myotonic dystrophies”, “non-
dystrophic myotonias”, “myositis”, “inflammatory myopathies”, “mitochondrial my-
opathies”, “glycogen storage diseases”, “psychopharmacology”, “psychotropic drugs”,

v /i e

“anti-anxiety agents”, “anti-depressive agents”, “antipsychotic agents”, “central nervous

1/ i v

system stimulants”, “mental disorders”, “anxiety disorders”, “obsessive-compulsive dis-

v V7]

order”, “panic disorder”, “bipolar disorder”, “mood disorders”, “depressive disorder”,

/a7 Va7

“neurodevelopmental disorders”, “attention deficit disorder with hyperactivity”, “con-

i /7] 7

duct disorder”, “autism spectrum disorder”, “psychotic disorders”, and “schizophrenia”
Supplementary Material File S1 (online supporting information) shows the search process
(search string and search terms) used to retrieve the final articles from PubMed /MEDLINE.
References from relevant articles were searched for inclusion of additional papers not
previously identified through the systematic search.
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2.3. Screening and Selection of Articles

Articles were initially screened based on titles and abstracts according to the PCC
elements previously described. Duplicates were removed. Only full-text papers published
after 2000 in peer-reviewed journals and in the English language were selected. The articles
were examined by two authors (CB and GG), and eligibility for inclusion was performed
independently; in case of discordant opinion between the reviewers, the eligibility of the
article was discussed until consensus was reached.

2.4. Extraction and Presentation of Results

All data relevant to inform the scoping review objectives and questions were extracted
and are summarized in Tables 1-8. The strength of evidence for each article was assessed
according to the Levels of Evidence developed by the Joanna Briggs Institute (JBI) [25].
Results were grouped according to the following neuromuscular diseases: myasthenia
gravis, Duchenne muscular dystrophy, Becker muscular dystrophy, MELAS, glycogen
storage disease type 1, myotonic dystrophy type 2, hyperkalemic periodic paralysis, and
congenital myasthenic syndrome (Tables 1-8).

Table 1. Psychopharmacological treatments use in Myasthenia Gravis (MG).

Symptoms
Study Sample Psychiatric Psychiatric Improvement . Level of
Authors, Year Design (Size, Sex, Age)  Disorders/Symptoms Medications (Yes/No/Not Side Effects Evidence [25]
Reported)
. =1 .
Kalita et al. Case n Anxiety
’ M 2 BDZ (al 1. Yes None 4.d
2020 [27] report 54 years symptoms (alprazolam)
¢ SARIs (trazodone) Alprazolam:
Anxiety symptoms Imidazopyridine No (trazodone, S}?mptoms '
Jordan and n=1 Depressive derivative zolpidem) consistent with
Ortiz Case F symptoms (zolpidem) Yes (alprazolam withdrawal 4d
. report ADHD BDZ (alprazolam) but abuse) .
2019 [28] 31 years b i syndrome when
PTSD Alpha-blockers Yes (doxazosin drug stopped
Polysubstance abuse (doxazosir.l then then prazosin) after 11 years
prazosin)
Patient 1: tetracyclic
Patient 1: somatic antidepressant
=2 - ot (mianserin) .
Yamamoto . n symptom disorder N q Patient 1: Yes
etal., 2018 [29] Case series E Patient 2: depressive Patient 2: © SSRIs Patient 2: Yes None 4.c
69 and 64 years s (paroxetine), BDZ
ymptoms
(alprazolam,
flunitrazepam)
n=1 Second generation
Kyllo et al., Case = Psychotic symptoms antipsychotic . Quetiapine:
2017 [30] report In her thirties (postpartum) (quetiaping then Yes (olanzapine) excessive sedation 4d
olanzapine)
Olanzapine:
dystonia,
Second generation dysphagia,
n=1 antipsychotic breathing
She eEBa ll]’ 2017 rS;(s)it F Psychotic symptoms (olanzapine then Yes (paliperidone) difficulties 4.d
23 years paliperidone) requiring
BDZ tracheotomy
BDZ: respiratory
distress
Long-acting
Second generation risperidone:
antipsychotic No (paliperidone, worser;mg of 1\:[}16
_ . (paliperidone, then risperidone) Symptoms wi
Al-Hashel Case n=1 Psl\};[;?g:ﬁ:ggitig?s long-acting Not reported (rﬁsgg:stiz 4d
etal., 2016 [32] report 29 years disorder rlspgrlfione, then (ar1p1pra_zole, responding to ©
aripiprazole) fluoxetine, IVIG and
4 SSRIs (fluoxetine escitalopram) requiring

then escitalopram)

ventilation and
plasma exchange
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Table 1. Cont.
Symptoms
Study Sample Psychiatric Psychiatric Improvement . Level of
Authors, Year Design (Size, Sex, Age)  Disorders/Symptoms Medications (Yes/No/Not Side Effects Evidence [25]
Reported)
Second generation
antipsychotic
(aripiprazole, No (aripiprazole, Haloperidol:
quetiapine, quetiapine, lower extremity
Kim et al Case n=1 paliperidone) paliperidone) tremor; therefore,
2013 [33] report F Psychotic symptoms First generation Yes (haloperidol procyclidine 4d
o p 46 years antipsychotic but side effects) added but
(haloperidol) Yes respiratory
Phenothiazine (chlorpromazine) distress
antipsychotic
(chlorpromazine)
Second generation Sodium valproate:
antipsychotic stopped due to
(olanzapine) No (olanzapine) m'arﬁed |
Wilson and C n=1 Mood stabilizer No (sodium perlg era
Ferguson, o a(s) it M Bipolar disorder (sodium valproate) valproate) 7 (l)e en,;ﬁ. 1 4.d
2013 [34] P! 64 years First generation No (zuclopenthixol u; openthixo
antipsychotic decanoate) " ecagcéate ¢
(zuclopenthixol Stoppe u;: I\;I)G
decanoate) uncovering o
symptoms
Quetiapine:
general
weakness,
hoarsene_ss,
ne1 Second generation ggz;ﬁ?;iz’
Chiu etal., Case = Psychotic antipsychotic !
2011 [35] report F symptoms (quetiapine, then Not reported dyspnoea 4d
26 years N Clozapine:
clozapine) dysphonia,
dysphagia, ptosis,
respiratory failure
requiring invasive
ventilation
Lithium: stopped
. No (citalopram) due to uncovering
d
Alevizos et al Case n=l SSRIS_&Cl'talopram) Yes (lithium but of MG symptoms
2006 [36] report M Bipolar disorder Mocathium, side effects) (severe 4d
. P 33 years (so d(i)gms\tzlll}éie) Yes (sodium generalized
P valproate) weakness) despite
improved mood
Fluvoxamine
s n=1 : : d stopped due to
Shég(l;f 1[§;Ia L, rga(s)ft M Ma]cz; del::ir essive @ SSRIS. ) Not reported dysphagia and 4d
g P 39 years isorder uvoxamine aspiration
pneumonia
2 BDZ: benzodiazepine; ® PTSD: post-traumatic stress disorder; © SARIs: serotonin antagonist and reuptake
inhibitors; 4 SSRIs: selective serotonin reuptake inhibitor; ¢ IVIG: Intravenous Immunoglobulin.
Table 2. Psychopharmacological treatments use in Duchenne Muscular Dystrophy (DMD).
Symptoms
Study Sample Psychiatric Psychiatric Improvement . Level of
Authors, Year Design (Size, Sex, Age) Disorders/Symptoms Medications (Yes/No/Not Side Effects Evidence [25]
Reported)
Noda et al n=1 ID Second generation
2%261‘ f?)f?] v Case report M ASD antipsychotic Yes None 4d
17 years Psychotic symptoms (aripiprazole)
A%%)D a SSRIs (196,/700)
D  SNRIs (8/700)
Specific learning _ Other
disabilities antidepressants
P ;S:I\ZOSF Motor and/or vocal CN S(gst/l Z;-’S{ams
Darmahkasih . , tics
etal., 2020 [39] Case series mean age (SD):  Obsessive-compulsive (86/ 7001) Not reported Not reported 4.c
13 years (5.6) symptoms Non-stimulants
Anxiety symptoms (44/ 7%0) .
Depressive symptoms Antipsychotics
Emotional and (19/700)
behavioral Other medications:
dysregulation (22/700)
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Table 2. Cont.
Symptoms
Study Sample Psychiatric Psychiatric Improvement . Level of
Authors, Year Design (Size, Sex, Age) Disorders/Symptoms Medications (Yes/No/Not Side Effects Evidence [25]
Reported)
Observational -10
Lionarons study with n M ADHD CNS stimulant Yes (7/10) No major side 30
etal., 2019 [40] no control 6.3-9.8 vears (methylphenidate) No (3/10) effects )
group oy
a . 1/15: rash, € GI
-15 Obsessive-compulsive srs Riéilggggt;}e Yes (10/15) upset, apathy,
Lee et al., 2018 . n= symptoms parox: No (2/15) urinary
[41]/ Case series M Anxiety symptoms sertraline or Not reported urgency with all 4
5-23 years (%’1 /yls)p citalopram or G /};5) gSSR}is but
escitalopram) paroxetine
) n=1 Obsessive-compulsive
Hendrlkse/n Case report M symptoms a SSRI (fluoxetine) Yes None 4.d
etal., 2016 [42] 9 vears ASD
y ID (borderline 9 1Q)
2 SSRIs: selective serotonin reuptake inhibitors; ® SNRIs: serotonin and norepinephrine reuptake inhibitors; ¢ GI:
gastrointestinal; 4 IQ: intelligence quotient.
Table 3. Psychopharmacological treatments use in Becker Muscular Dystrophy (BMD).
Stud Sampl, Psychiatri Psychiatri ISymptomst Level of
udy ample sychiatric sychiatric mprovemen . evel o
Authors, Year Design (Size, Sex, Age) Disorders/Symptoms Medications (Yes/No/Not Side Effects  pyigence [25]
Reported)
ASD
ADHD 2 SSRIs (6/70)
CNS stimulants (7/70)
Specific learning disabilities ~ Non-stimulants (8/70)
Lambert et al. Case n=70 Motor and/or vocal tics Antipsychotic Not
a202e(:) [ 4e3]a v sories M Obsessive-compulsive aripiprazole (4/70) Not reported reported 4.
- 1.0-36.7 years symptoms b BDZ clonazepam P
Anxiety symptoms (1/70)
Depressive symptoms Mood stabilizer
Emotional and behavioral oxcarbazepine (1/70)
dysregulation
Second generation
antipsychotic
B I 1
SI;irtr(l)a;ngl&sg Case 711;[ ! Psychotic symptoms (aTrtleIt)rlscr;éKi)CE) Yes None 4d
[44] report 50 years Depressive symptoms antidepressant
(mirtazapine)
b BDZ (alprazolam)
a SSRIs (fluoxetine, No (fluoxetine
sertraline, citalopram) sertraline i
Second generation citaloprarr;,
EZI‘_tiPSijhOtiC risperidone,
A n=1 Major depressive disorder risperidone, aripiprazole,
ot glh aé%%%r}i 5] r(e:agit M Cluster B personality traits aripiprazole) nortriptyline, None 4d
& p 35 years (histrionic behavior) Tricyclic trazodone)
antidepressant Yes (duloxetine,
(nortriptyline) trazodone in
¢ SARI (trazodone) addition to
4 SNRI (duloxetine) behavioral therapy)
2 SSRIs: selective serotonin reuptake inhibitors; b BDZ: benzodiazepine; ¢ SARIs: serotonin antagonist and
reuptake inhibitors; 4 SNRIs: serotonin and norepinephrine reuptake inhibitors.
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Table 4. Psychopharmacological treatments use in Mitochondrial Encephalomyopathy with Lactic
Acidosis and Stroke-like episodes (MELAS).

Authors, . Sample Psychiatric Psychiatric Inﬁ?rr(l)gte‘;rrﬂesnt : Level of
Year Study Design (Size, Sex, Age) ]S) 1sor:1ers/ Medications (Yes/No/Not Side Effects Evidence [25]
ymptoms Reported)
n=1 : : . Higher dose
ng?gt[ité?l" Case report F Ma](g' de%resswe a SNRI (duloxetine) Y;S gov)/;laos)e : (40 mg/day): loss 4.d
46 years 1sorder §/aay of bowel control
Multiple
Multiple mood anti'convulsa.nts,
stabilizers an?lpsychotlcs,
(anticonvulsants), Not reported antidepressants:
antipsychotics, (multiple drooling of saliva,
n=1 . antidepressants by a anticonvulsants, painful
Grz%‘é%r[ig]al’ Case report M P sycl:o’nc general practitioner; antipsychotics, hyperextension of 4d
16 years symptoms then: antidepressants) neck and back,
b BDZ (diazepam) Yes (diazepam, rigidity, gtarmg,
Second generation quetiapine) stereotypic hand
antipsychotic movements,
S mutism,
(quetiapine) impairment in
daily life activities
¢ SSRIs
Lacey and n=2 Obsessive- Second generation
Salzberg, Case series M compulsive antipsychotic No None 4c
2008 [48] 30 and 51 years symptoms (quetiapine,
olanzapine)
2 SNIRIs: serotonin and norepinephrine reuptake inhibitors; ® BDZ: benzodiazepine; ¢ SSRIs: selective serotonin
reuptake inhibitors.
Table 5. Psychopharmacological treatments use in Glycogen Storage Disease type 1 (GSD-1).
Psychiatric Symptoms
Authors, Y Study Sample D'y ders/ Psychiatric Improvement Side Level of
uthors, Xear Design (Size, Sex, Age) S 1sort €rs Medications (Yes/No/Not Effects Evidence [25]
ymptoms Reported)
Second generation
" antipsychotic
Dunne et al., Case v Psychotic (olanzapine)
2019 [49] report 33 %ars symptoms Tri cyclic No Not reported 4d
antidepressant
(amitriptyline)
Table 6. Psychopharmacological treatments use in Myotonic Dystrophy type 2 (DM2).
I Symptoms
Psychiatric S
. Sample A Psychiatric Improvement . Level of
Authors, Year Study Design (Size, Sex, Age) E 115;1 r;ioe ;f; Medications (Yes/No/Not Side Effects Evidence [25]
ymp Reported)
First generation
antipsychotic
(flupentixol) Flupentixol: muscle
w1 Second generation stiffness and
Schneider et al., Case ¥ Psychotic antipsychotic oculogyric crisis
2002 [50] report 2 %ars symptoms (olanzapine, Not reported Olanzapine and 4.d
risperidone) amisulpride: raised
Benzamide CK, AST, ALT, GGT
antipsychotic
(amisulpride)
Table 7. Psychopharmacological treatments use in Hyperkalemic Periodic Paralysis (HPP).
sy e Symptoms
Psychiatric - ymp
. Sample Psychiatric Improvement . Level of
Authors, Year Study Design (Size, Sex, Age) E 1[s;)r;ioe ;15; Medications (Yes/No/Not Side Effects Evidence [25]
ymp Reported)
Mood stabilizer
S (V(ailproafe) ) No (valproate,
n=1 econd generation quetiapine,
R:tv :leng(ﬁi; 5[15}11]ar1 rgaz‘it Bipolar disorder antipsychotics olanzapine) None 4d
i - p 26 years (quetiapine then Yes (lithium
olanzapine) carbonate)

Lithium carbonate
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Table 8. Psychopharmacological treatments use in ® RAPSN related Congenital Myasthenic
Syndrome (CMS).

Study Sample Psychiatric Psychiatric Inﬁ%i%g;(:xt:leZt . Level of
Authors, Year Design (Size, Sex, Age) ]S) 1sor:1ers/ Medications (Yes/No/Not Side Effects Evidence [25]
ymptoms Reported)
. =1 . .
Visser et al., n Depressive b SR Worsening of
2017 [52] Case report 0 yFe ars symptoms (fluoxetine) Not reported episodic weakness 4d

3 RAPSN: Receptor Associated Protein of the Synapse; ® SSRIs: selective serotonin reuptake inhibitors.

3. Results

A total of 26 articles on the use of psychiatric medications for mental disorders in
patients with a neuromuscular disease were included after screening and selection, focusing
on the control of various behavioral and emotional symptoms in the context of myasthenia
gravis (n = 11), Duchenne muscular dystrophy (n = 5), Becker muscular dystrophy (n = 3),
MELAS (n = 3), glycogen storage disease type 1 (n = 1), myotonic dystrophy type 2 (n = 1),
hyperkalemic periodic paralysis (1 = 1), and congenital myasthenic syndrome (n = 1).

3.1. Myasthenia Gravis (MG)

We found 11 articles reporting on the use of psychopharmacological treatments in pa-
tients suffering from anxiety, somatic, depressive, psychotic, or bipolar disorder symptoms,
or a combination of two or more psychiatric symptoms. In particular, we found 10 case
reports and a case series, as shown in Table 1.

3.2. Duchenne Muscular Dystrophy (DMD)

Five articles reported on psychopharmacological treatments of neurodevelopmental
disorders (i.e., ID, ASD, ADHD, tic disorders) often aimed at controlling associated behav-
ioral and emotional symptoms. Two papers were case reports, 2 were case series, and 1
was an observational study with no control group, as shown in Table 2.

3.3. Becker Muscular Dystrophy (BMD)

Three articles reported on medications to treat symptoms of neurodevelopmental,
anxiety, psychotic, and depressive disorders in 2 case reports and a case series, as shown
in Table 3.

3.4. Mitochondrial Encephalomyopathy with Lactic Acidosis and Stroke-like Episodes (MELAS)

We found 2 case reports and 1 case series on the use of psychiatric medications
for depressive, psychotic, and obsessive-compulsive symptoms, respectively, as shown
in Table 4.

3.5. Glycogen Storage Disease Type 1 (GSD-1)

One case report documented the use of psychiatric medications to control psychotic
symptoms in a patient with GSD-1, as shown in Table 5.

3.6. Myotonic Dystrophy Type 2 (DM2)

We found 1 case report detailing the use of psychopharmacological treatments to
control psychotic symptoms in a patient with DM2, as shown in Table 6.

3.7. Hyperkaliemic Periodic Paralysis (HPP)

One case report documented the use of multiple psychopharmacological treatments
for bipolar disorder in a patient with HPP, as shown in Table 7.

3.8. Congenital Myasthenic Syndrome (CMS)

We found 1 case report on the use of antidepressants for major depressive symptoms
in a patient with a CMS, as shown in Table 8.
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4. Discussion

This review confirms that data published over the last 20 years on the use of psy-
chopharmacological treatments for mental disorders in patients with neuromuscular dis-
eases are scarce. Only 26 articles have been found on this topic, generally with low level of
evidence as most of them are case reports or very small case series/observational studies,
with the exception of 2 large case series. However, even these two larger studies did not
detail the decision making process leading to the choice of a specific psychiatric drug or
regimen, nor did they describe follow-up strategies to monitor efficacy and safety.

The scarcity of data is in contrast with the high frequency of psychiatric comorbidities
reported for many neuromuscular diseases. As already mentioned above, chronic medical
conditions—such as neuromuscular disorders—represent significant risk factors for de-
veloping depression and anxiety. In literature, symptoms of depression and anxiety have
been reported among people living with a neuromuscular disorder, especially those with
MG [23,53]. In addition to depression and anxiety, neurodevelopmental disorders such
as ASD and ADHD—with or without comorbid intellectual disability and other behav-
ioral and emotional difficulties—have been reported in DMD, BMD [39,43], and DM1 [54].
Psychiatric symptoms may be a manifestation of primary mitochondrial disorders such
as MELAS [55]. It is worth considering that mental health disorders due to living with a
disability—e.g., depression and anxiety—and psychiatric symptoms, which are part of the
neuromuscular phenotype, are different entities likely requiring different approaches. Simi-
larly, mental disorders due to living with a life-limiting disease like DMD might deserve
different treatment strategies as compared to the ones observed in neuromuscular diseases
with normal life expectancy (e.g., MG).

Currently, specific recommendations for clinicians are in place only for conditions
such as DMD [5] and DM1 [21,22]. Mental health and quality of life screening is suggested
for these patients at each neuromuscular clinic visit, and the involvement of a mental
health clinician is warranted for further assessment and management in the case of a
positive screening. However, authors agree on the fact that there is little research, in
terms of real-world data and guidelines, that clinicians can rely on when taking care of
neuromuscular patients with moderate-to-severe psychiatric manifestations. Management
of such symptoms with psychosocial and/or psychotherapeutic approaches alone can be
significantly challenging, and a psychopharmacological intervention may be required.

The use of psychiatric drugs in neuromuscular patients may be hampered by multiple
factors. As regards to efficacy monitoring, there is no consensus on the standardized
outcome measures that could be used to evaluate the effect of psychiatric medication in
this population. As to safety monitoring, patients with neuromuscular diseases are already
at risk of multisystemic complications, especially considering their cardiac involvement,
which, in turn, may represent a contraindication to the administration of psychiatric med-
ications (e.g., some antidepressants, atypical antipsychotics, or central nervous system
stimulants). On top of that, the longer the patients survive, the higher the risk of more
severe complications and, therefore, the more complex the management of mental disor-
ders. This is particularly true for specific populations such as adults living with DMD,
as highlighted during an ENMC International Workshop in 2014 [56], and in the recently
published consensus guidelines for adults with DMD produced by the UK Adult North
Star Network [57]. In addition, neuromuscular patients may be already on medications that
can worsen psychiatric symptoms (e.g., corticosteroids for DMD and MG). Additionally,
patients may present neuromuscular conditions for which a number of medications are
contraindicated. This is the case, for instance, of primary mitochondrial diseases. On this
regard, an international Delphi-based consensus has been published in 2020 [58]. The
authors of this document expressed a strong consensus on the safe use of antidepressants,
antipsychotics, and benzodiazepines in this population when clinically indicated. How-
ever, they also agreed on the lack of large studies, making it impossible to directly draw
recommendations for the clinical practice from their consensus.



Brain Sci. 2022,12,176

10 0f 13

References

We believe that this scoping review identifies a significant gap in the knowledge of
psychopharmacological treatments for mental disorders in patients with neuromuscular
diseases. To date, the limited number of reports and the overall low level of evidence of
published data do not allow us to make recommendations on this topic. Large longitudinal
studies would be strongly required to share clinical experiences and gather more insights
on the management of psychopharmacological medications in patients with neuromuscular
diseases. Standardized outcome measures should be used to objectively evaluates outcomes,
and longitudinal follow-up should be planned to monitor side effects. Multidisciplinary
efforts, especially involving mental health professionals (psychiatrists, psychologists) and
cardiologists, are fundamental to minimize adverse events.

Considering that mental health status is strongly related to the quality of life of patients
and their families, raising awareness on this topic is becoming of utmost importance now
that patients are living longer thanks to the improvements in standards of care and the
availability of innovative drug therapies.

5. Conclusions

In conclusion, mental disorders are commonly observed in people living with a
neuromuscular disorder, in both the pediatric and the adult population. As shown by our
review, psychiatric symptoms may be severe, and psychopharmacological treatments may
be required. Administering psychotropic drugs might be challenging in neuromuscular
patients who are already at risk of developing complications, especially cardiac ones, and
who might already be on several other medications. Larger studies showing real-world data
would be required to guide consensus-based recommendations, thus improving the current
standards of care and, ultimately, the quality of life of patients living with a neuromuscular
disease and their families.
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