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ABSTRACT

might also impact the myasthenia gravis in general.

Myasthenia gravis is an autoimmune disease with a potential to disrupt brain function and cause depression as a result
of the disease itself or treatment side effect. Some biological and psychological mechanisms have been proposed for
the correlations between myasthenia gravis and depression. Depression might present in patients myasthenia gravis,
and it might complicate the course of the disease. Adequate treatment might not only improve the depression but
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INTRODUCTION

Myasthenia gravis (MG) is a relatively rare autoimmune
condition in which the formation of antibodies to the
post-synaptic nicotinic acetylcholine receptors in the
neuromuscular junction in the skeletal muscle.! Although
the progress of the medical world makes the mortality of
this disease relatively low, this disease has a significant
impact on the quality of life. In addition, the fluctuating
course of the disease and its clinical heterogeneity often
make it difficult for clinicians to make optimal
approaches in determining clinical profiles, effects, and
outcomes of therapy.t? Until now there has been no clear
consensus for the therapeutic strategy of MG.!

Beside clinical impact, MG also has a significant
psychosocial impact. Chronicity of the disease, the
frequent need for long-term therapy and psychiatric
symptoms such as anxiety and depression have been
reported in patients with MG, but so far only a few are
known about their frequency and their relation to disease
pathogenesis.®* The fluctuating course can be very
confusing because at one time the patient can function

normally, but at other times he experiences a heavy loss
of strength. Other people can see the patient as lazy
people. This can cause frustration, so that finally up to
51% of MG patients can experience psychiatric
disorders.* In these patients, the prevalence of anxiety
disorders is estimated at 50% and depression has a
prevalence range of 26-33%.°

Among the various psychopathology, depression is a
disorder that needs special attention, because in
depression an inflammatory dysregulation occurs which
is also part of the pathophysiology of MG.® Clinical
manifestations (e.g. fatigue) can also be similar between
depression and MG.5

Therefore, when depression arises in patients with MG, it
becomes ambiguous whether these two conditions have one
or two-way relationships, overlapping conditions, or a single
condition with various manifestations that seem
representative for other conditions. Due to this complexity,
the authors are interested in discussing about
psychopharmacology in MG patients with focus on
depression.
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PSYCHIATRIC COMORSBIDITY IN
MYASTHENIA GRAVIS

Type and prevalence

Comorbid nervous system manifestations and syndromes
in MG can present as problems with memory, sleep
abnormalities, autonomic  dysfunction,  peripheral
neuropathy, epilepsy, psychiatric disorders (depression),
etc.” It is estimated that 51% of MG patients experience
psychiatric disorders.® Patients with more severe disease
are reported to have a higher level of psychopathology
than patients with milder MG.2 In MG patients who
showed psychopathology, the prevalence of anxiety
disorders was estimated at 50% and depression had a
prevalence range of 26-33%.°

Another study obtained a prevalence of depression in
patients with MG of 26.1%, of which 7.3% had suicidal
ideas, while 46.3% of patients also experienced anxiety
disorders.” This is in line with research which states that
there is a relationship between depression, anxiety, and self-
efficacy, and shows a higher level of distress, anxiety, and
depression in patients with MG than healthy controls.®

Pathophysiology of psychiatric symptoms in myasthenia
gravis

The most opinion nowadays states that MG
psychopathology tends to be caused by psychological
reactions to chronic and unpredictable course of the
diseases and not due to involvement of the central
nervous system. However, MG is an autoimmune disease
and therefore has the potential to interfere with brain
function that determines the occurrence of behavioral
changes, both due to the course of the disease itself and
as a side effect of MG treatment. Psychopathology can
appear in the form of depression, suicidal behavior, and
sleep disorders, or psychotic symptoms because of
pyridostigmine bromide and corticosteroids therapy.®*

Some studies has been done to examine the possibility of
involvement of the central cholinergic process and they
obtain supportive findings, such as the presence of
abnormal electroencephalography (EEG) and elevated
levels of MG-related antibodies in cerebrospinal fluid in
MG patients, in which anti-AChR antibodies are
estimated interact with nicotinic receptors in the central
nervous system.01

Another opinion states that patients with MG are prone to
psychiatric disorders as a result of psychological
reactions to their illness. Fluctuating respiratory
symptoms make patients prone to panic disorder and / or
agoraphobia. Although anxiety and depression may be
more common in MG patients with respiratory failure,
this psychiatric disorder is also found in patients without
any complaints of respiration. Bulbar disorders can also
explain the occurrence of social anxiety due to dysfonia,
dysarthria, and dysphagia.®

DEPRESSION IN MYASTHENIA GRAVIS
General overview of depression

Depression is a form of mood disorder that has
significant morbidity and mortality, is associated with a
poor incidence and outcome if it occurs together with
medical illnesses, interpersonal relationship disorders,
drug abuse, and loss of time that should be used for work.
The lifetime prevalence of this disorder is estimated at
20% in women and 12% in men.'? Although the exact
etiology of depression is unknown, a number of findings
indicate that predisposing factors include the genetic
structure of a person interacting with stress-causing life
events.® Depression diagnoses are determined according
to the Diagnostic and Statistical Manual of Mental
Disorders (DSM V) or International Classification of
Disease (ICD-10) mental and behavioral disorders block.

Depression in MG has a high prevalence but tends to be
less recognizable because the weakness symptoms of MG
can overlap with somatic symptoms in depression, thus
potentially worsening prognosis due to delayed
management of depression.®

The neurobiological mechanism of depression in
myasthenia gravis

Biologically, depression is a neuropsychiatric syndrome
characterized by relatively mild cellular and molecular
changes associated with abnormalities in brain function,
brain structure, and pharmacology of receptors.
Depressed patients show impaired activation of the HPA
axis where cortisol fails to provide physiological effects,
including fails to provide negative feedback on the HPA
axis and anti-inflammatory effects at the peripheral level
due to impaired sensitivity of glucocorticoid receptors.**
Other studies have also documented about the possibility
that depression is associated with systemic inflammation,
where in depressed patients there is a decrease in mitogen
stimulated lymphocyte proliferation and a decrease in
natural killer cell (NK) activity in depression, which has
led to studies of cytokine levels.!® Plasma concentrations
for IL-1-rA, IL-6, sIL-6R, sIL-2R, TfR, C reactive
protein (CRP) were significantly higher in depressed
patients compared to control subjects.*®

One significant support for the possibility of a link
between depression and MG is that both conditions are
more common in women, and both are found to have
immune dysregulation.” This prevalence difference in
men and women is thought to be due to genetic
differences that affect phenotypic expression in MG, for
example the type of anti AChR antibody.'8

Another similarity between MG and depression is the
presence of immune dysregulation in both conditions.
Cytokines can cause mood swings and depression. Down-
regulation of the HPA axis is associated with
neurophysiological changes involved in depression.t®
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There are three proposed pathways about how
inflammatory activation can reach the brain to give effect
to the mood. First, cytokine molecules can cross the
blood brain barrier in some areas using specific transport
proteins, as well as nonspecific transport of organs
around the ventricles. Second, afferent nerve fibers can
also carry inflammatory signals to the brain when
inflammatory cytokines bind to cytokine receptors and
transmit these signals to the central nervous system.
Third, there are cellular pathways where active immune
cells can reach the brain with the help of CC-chemokine
ligand 2 (CCL2) and CXC-chemokine ligand 1
(CXCL1).2% In addition, the presence of cerebro-reactive
autoantibodies in cerebrospinal liquor, such as anti-
NMDA and anti-ribosomal P, can cause significant
disturbances in neurons. These inflammatory processes
can then induce behavioral changes by reducing brain
plasticity, reducing the availability of neurotransmitters,
and increasing neurotoxicity.?

Other studies mention the involvement of acetylcholine
(ACh) signaling in MG and depression. An imaging
study shows that acetylcholine levels increase in
depressed patients, and that depressive symptoms can be
induced through acetylcholinesterase blockade (AChE).
In addition, similar effects of antidepressants can be
induced in animal models and several clinical studies by
limiting acetylcholine receptor activity (ACh). This
finding leads to the hypothesis of cholinergic-adrenergic
equilibrium, where high cholinergic and low adrenergic
activity can cause depression.

Psychosocial aspects of depression in myasthenia gravis

The psychological aspects of MG can be categorized into:
(1) the patient's psychological health effects on the
expression of his illness; (2) the effect of the disease on the
psychological health of the patient. Depression often arises
in connection with the occurrence of the following in
patients:

e  Frustration and anger when the body cannot do what
the patient wants to do

e  Constantly worried that new symptoms will appear
and that the drug has side effects

e Dissatisfaction with physical appearance (for
example, due to weakness of facial muscles causes
inability to smile and speak unclearly)

e  Significant changes in the lifestyle of patients, for
example when they have to leave work, school and
others.

e  Tension can occur in interpersonal relationships as
patients and their families try to deal with the
limitations that occur due to the disease

e  Fear of being stigmatized

e  When family members and friends have difficulty
understanding why weaknesses can vary daily or even
within hours, so patients can feel betrayed and
resentment.

Myasthenia gravis patient can experience depression
because of their illness, changes in lifestyle from those
who previously productive as people who can only stay at
home, financial burdens, and dependence on other family
members that they did not experience before.*

Life events that because stress seem to be related to anxiety
and depression in patients with MG. These events can be
very difficult to overcome by MG patients who also struggle
to overcome the burden of MG's unpredictable, chronic, and
life-threatening diseases.® The patient's perception of quality
of life was also related to the level of depression of the
patient, where this perception was influenced by the type of
dominant MG symptoms, the number of myasthenic crises
and the treatment given.?* This can cause a decrease in
physical capacity and psychological well-being, which in
turn can affect the actual quality of life and the patient's MG
course.3??

Psychopharmacology related to
myasthenia gravis

depression in

Immunotherapy has become an important revolution for
the treatment of several diseases but has a profile of side
effects that often involve psychological symptoms,
especially depression. These drug-induced depressive
symptoms are generally dominated by somatic or
neurovegetative symptoms that can be treated with
antidepressants.’ Treatment with corticosteroids, for
example, has been known to precipitate dose-dependent
psychiatric disorders, especially affective disorders, so it
must be considered in the etiology of psychopathology in
MG.% However, depression is a heterogeneous disorder,
and a subgroup of patients who are depressed tends to
show low-grade chronic inflammation and is often
resistant to traditional antidepressant therapy, so this
group might benefit from drugs that work through
inflammatory pathways.?°

Inflammatory effects on behavior can vary between
patients. Knowledge of depression risk factors in patients
makes us able to prevent unwanted effects. One
important risk factor is the presence of psychiatric
disorders, especially history of depression. Genetic risk
factors considered to play a role include the
polymorphisms of serotonin gene transporter functional
promoter (5-HTTLPR) or other serotonin (e.g. HTR1A)
or inflammation (e.g. IL-6, COX-2, TNF-alpha). In
addition, several genetic variants along the interferon a /
b signaling pathway and genetic variants in the 1L-6, IL-
1b or nitric oxide synthase-1 (NOS1) gene increase
symptomatology of depression and anxiety, especially in
the presence of psychosocial stressors in the general
population. Another risk factor is psychosocial stressors
as a potential inflammatory inductor. Stress that occurs in
early life, such as childhood trauma, permanently
increases proinflammatory cytokines, possibly through
epigenetic changes, so that it has a significant stress
response than those without risk factors.?°
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Some studies suggest avoiding the use of psychotropic
drugs such as chlorpromazine, haloperidol, clobazam and
amitriptyline in MG because of the risk of worsening
muscle weakness. Antipsychotics work very selectively
on muscarinic and nicotinic receptors. Nicotinic receptors
have a direct effect on MG.% Antipsychotics will inhibit
the performance of acetylcholine in nicotinic receptors a7
and o4p2 and muscarinic receptors M1, M2, M3 and
M4.24 Acetylcholine is a neurotransmitter that works in
the neuromuscular junction of the sympathetic and
parasympathetic nervous system for muscle activation.

The use of typical antipsychotic (haloperidol) causes a
decrease in cell proliferation and neurogenesis in the
hippocampal dentate gyrus, then a downregulation of the
HPA axis in the form of impaired negative feedback of
cortisol and cortisol increases. This increase in cortisol
induces an increase in expression of gene coding for
serotonin transporters which is associated with an
increase in serotonin reuptake so that serotonin levels
leading to receptors drop and trigger depression. Atypical
antipsychotics (clozapine) causes an increase in cell
proliferation and neurogenesis in the hippocampal dentate
gyrus which regulates the HPA axis.?

Clobazam is a benzodiazepine derivative which is a long
acting GABA-A receptor agonist with anxiolytic, sedative
and anticonvulsant activity. Clobazam can cause muscle
weakness and is contraindicated in patients with MG.?

Recommendations
Recommendations for clinical practice

Screening and evaluation of risk factors such as
psychiatric history, genetic polymorphism, increased
inflammatory cytokines, or social support can help
initiate personalized preventive therapy for those who are
likely to experience psychiatric side effects. Prophylactic
therapy and concurrent therapy with selective serotonin
reuptake inhibitors (SSRIs) have been successful in
reducing the incidence and severity of depression.
However, an increase in the biological inflammatory
markers predicts a poor response to SSRIs and can be
more responsive to tricyclic antidepressant groups,
therefore the therapy must be adjusted. Drugs targeting
biological inflammatory pathways can be a future
alternative for subgroups of patients who do not respond
to standard antidepressant therapy.?’ The use of atypical
antipsychotics (Clozapine) for depressed patients causes
an increase in cell proliferation and neurogenesis in the
hippocampal dentate gyrus which regulates the HPA axis
but requires routine evaluation because antipsychotic
drugs cause disturbances in nerve and muscle nicotinic
and muscarinic receptors.?®

Recommendations for research

Future research can be directed at clarifying the causal
relationship between psychopathology and disease severity,

as well as therapeutic efforts for comorbid depression
conditions. Some variables that can be considered for
research include emotional status and coping mechanism,
inadequate psychiatric evaluation or psychological support,
social stressors, evaluation of the use of antipsychotics as
psychopharmaceuticals on MG depression and their effects
on the central nervous system.®

CONCLUSION

e Myasthenia gravis (MG) is a relatively rare
autoimmune condition that can affect various
aspects of a person's life.

e Psychiatric problems frequently occur in MG
patients and one of the most is depression.

e Depression in MG patients can be mediated by
inflammation, induced by drug use, or as
psychosocial consequences of MG.

e Screening and evaluation of risk factors can help
initiate personalized preventive therapy for
patients who are likely to experience psychiatric
side effects.

e The use of antipsychotics for depression in MG
will worsen depressive symptoms and MG
symptoms.

e  Future research can be directed at clarifying the
causal relationship between psychopathology,
disease severity, and depression.
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