
ABSTRACT

مرضى  في  انتشاراً  النفسية  الاضطرابات  أكثر  هو  الاكتئاب 
الجلطة  اللويحي،  التصلب  الصرع،  مثل  العصبية  الاضطرابات 
مصحوباً  الاكتئاب  يكون  ما  عادة  الرعاش.  والشلل  الدماغية 
بنقص في جودة الحياة، التدني الوظيفي وزيادة الوفاة. تشخيص 
نظراً  صعباً  يعتبر  العصبية  للاضطرابات  المصاحب  الاكتئاب 
النوم،  اضطرابات  مثل  الاضطرابيين  في  متشابهة  أعراض  لوجود 
الاكتئاب  سبب  إن  والتبلد.  التركيز  الإرهاق،عدم  الشهية، 
تفاعل  ولكن  معروف  غير  العصبية  للاضطرابات  المصاحب 
العوامل البيولوجية، النفسية، الاجتماعية، والباثولوجية العصبية 
تم  قد  المحكمة  الدراسات  من  قليل  عنه.  مسئولًا  يكون  قد 
إنجازها لبيان كفاءة التدخل العلاج النفسي والدوائي في تحسين 
الدراسات  تعتبر  كما  الحياة.  واستمرار  الحياة  جودة  الاكتئاب، 
العصبية  الاضطرابات  في مرضي  الاكتئاب  التي عنيت بمكافحة 

واعدة.

Depression is the most common psychiatric disorder 
in neurological disorders such as epilepsy, multiple 
sclerosis, stroke, and Parkinson’s disease. It is 
associated with reduction of quality of life, functional 
impairment, and higher mortality. The diagnosis 
of depression in neurological disorders is difficult 
because of the overlapping symptoms. Neurological 
disorders are usually associated with sleep and 
appetite disturbances, fatigue, apathy, and lack of 
concentration, which is similar to those of depression. 
The etiology of depression with neurological disorders 
is unknown, but the interaction between biological, 
psychosocial, and neuropathological factors could 
be responsible for it. Few controlled trials have 
been carried out to investigate the efficacy of 
psychotherapeutic and pharmacological interventions 
in this population, and it seems that they are effective 
in improving depression, quality of life, and survival. 
Studies pertaining to prevention of depression in 
neurological disorders are promising.
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The prevalence of major depression in the general 
population ranges from 2.6-5.5% in men, and 

from 6-11.8% in women.1 Depression will be the 
second leading cause of disability worldwide, preceded 
only by ischemic heart disease in 2020.2 The total cost 
of depressive disorders in the United States is generally 
estimated at $44 billion.3 To diagnose depression, 
according to DSM-IV4 criteria, the patients should have 
either depressed mood or lack of interest in addition 
to 4 out of the following 8 criteria: significant weight 
loss or gain; insomnia or hypersomnia; psychomotor 
retardation or agitation; fatigue or loss of energy; 
feelings of worthlessness or excessive or inappropriate 
guilt; diminished ability to think or concentrate or 
indecisiveness; recurrent thoughts of death, recurrent 
suicidal ideation, suicidal attempt, or specific plan 
for suicide. These symptoms should be present most 
of the day, nearly every day for 2 weeks together with 
educational, occupational, or social impairment. These 
symptoms should not be due to a general medical 
condition, or substance abuse. The diagnostic criteria 
for dysthymic disorder (mild chronic depression) 
includes depressed mood for 2 years and 2 of the 
following symptoms: poor appetite or overeating; 
insomnia or hypersomnia; low energy or fatigue; low 
self-esteem, poor concentration; and hopelessness. The 
etiology of depression is multifactorial including genetic 
factors, monoamine neurotransmitter dysfunction, and 
psychosocial factors (biopsychosocial model). Depression 
is usually treated with psychotherapy or antidepressants 
or both. Psychotherapy includes cognitive behavioral 
psychotherapy (changing negative thoughts can change 
negative emotions) and interpersonal psychotherapy 
(improvement of interpersonal problems can improve 
depression). Antidepressants include tricyclic 
antidepressants (TCA) (amitriptyline, nortriptyline, 
imipramine, desipramine, clomipramine, maprotiline), 
serotonin specific reuptake inhibitors (SSRIs), 
(citalopram, escitalopram, sertraline, fluoxetine, 
fluvoxamine, paroxetine), serotonin norepinephrine 
reuptake inhibitors (SNRIs) (venlafaxine, duloxetine), 
and others (mirtazapine, nefazodone, reboxetine). 
Electroconvulsive therapy (ECT) can be used in 
treatment-resistant depression, psychotic depression, 
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or depression associated with suicide. Vagal nerve 
stimulation (VNS) was approved by the US Food and 
Drug Administration (FDA) for treatment-resistant 
depression. Depression is common to occur in patients 
with neurological disorders such as epilepsy, multiple 
sclerosis (MS), stroke, and Parkinson’s disease (PD). 
It is associated with reduced quality of life and higher 
suicidal rate. It is also underdiagnosed and undertreated. 
Neurological disorders are associated with fatigue, 
apathy, low concentration, and sleep disturbances, 
which makes the diagnosis of co-existing depression 
challenging. The etiology of depression associated with 
neurological disorders is multifactorial. Few controlled 
trials have investigated the efficacy of psychological and 
pharmacological interventions in treating depression 
in patients with neurological disorders. Most of the 
treatment guidelines or algorithms depend on clinical 
experience, consensus, or open studies. This article will 
review all studies, which investigate the epidemiology, 
etiology, diagnosis, impact, prevention, and treatment 
of depression associated with epilepsy, MS, stroke, and 
PD.

Depression and epilepsy. Depressive symptoms 
might occur a few hours or days before the onset 
of seizure (pre-ictal), during seizure (ictal) or after 
seizure (post-ictal). Depression commonly occurs in 
between seizures (inter-ictal), and this is our focus 
in this review. The relationship between epilepsy 
and depression is controversial. Both agonistic and 
antagonistic relationships have been proposed, and 
it is likely that both types of relationships do exist in 
different individuals and possibly in the same individual 
at different times.5 Both disorders are characterized 
by dysfunctional episodes separated by intervals of 
normality and common pathogenic mechanisms are 
suspected.

Epidemiology. The prevalence of inter-ictal depression 
ranges from 20-55% in patients with recurrent seizures, 
and from 3-9% in patients with controlled epilepsy.6 

While a 12-month incidence of depression is around 
7%, and the lifetime incidence is around 16%.7 This 
variation is due to using different diagnostic criteria 
or different rating scales in diagnosing depression and 
recruiting epileptic patients with different seizure types, 
variable frequency and severity, and with different 
antiepileptic medications.

Pathogenic mechanisms. The etiology of depression 
in epilepsy has not been determined. The higher 
comorbidity of these 2 disorders may result from 
common pathogenic mechanisms in the 2 disorders. 
The biopsychosocial model can be applied for depression 
in epilepsy patients. The etiology is multifactorial 
and includes biological factors (genetic factors and 
neurotransmitter dysfunctions), psychosocial factors, 
seizure-related factors, and iatrogenic factors. These 
factors may operate individually or synergistically.

Biological factors. Decreased serotonergic and 
noradrenergic functions are responsible for depression. 
At the same time they facilitate the kindling process of 
seizure foci, exacerbate seizure severity, and intensify 
seizure predisposition in some animal models of 
epilepsy.8 Also, genetic factors could play a role in 
comorbidity of depression and epilepsy because more 
than 50% of epileptic patients with depression have 
been reported to have a family history of psychiatric 
illness especially affective disorders.9

Psychosocial factors. Among the psychosocial factors, 
lack of acceptance and adjustment to epilepsy; stigma 
of epilepsy; discrimination; lack of control in their life 
caused by random occurrence of seizures; lack of social 
support and the need to make significant adjustments in 
life style, such as giving driving privileges and changing 
jobs have been of particular interest.10,11

Seizure factors. Seizure factors include age of 
onset, seizure type, frequency and severity of seizures, 
status epilepticus, and laterality of the temporal lobe 
spike focus.12,13 Depression has been identified more 
frequently in patients with seizures of temporal and 
frontal lobe origin (seizures involving the limbic 
circuit), with prevalence ranging from 19-65%, which 
is higher than those of the patients with generalized 
seizure disorders.14

Iatrogenic factors. Depression could be related 
to antiepileptic medications such as: phenobarbital, 
primidone, tiagabine, vigabatrin, felbamate, and 
topiramate. Depression could occur after epilepsy 
surgery, especially anterotemporal lobectomy.15 Lastly, 
the phenomenon of “forced normalization”, which 
consists of the appearance of psychiatric disorders 
including depression associated with the cessation of 
epileptic seizures, could play a role.16

Diagnosis. Depression in epilepsy patients does not 
necessarily follow the diagnostic criteria of DSM-IV 
or ICD-10. A strong consensus is emerging among 
experts that “unique” syndromes of depression exist.17 

It is commonly present as a chronic mild depression 
“dysthymic like disorder of epilepsy”18 or “interictal 
dysphoric disorder.”14 Depression in epilepsy is 
frequently identified clinically by structural or semi 
structural interview, but on some occasions the use 
of depression rating scales such as Beck Depression 
Inventory (BDI) is helpful. The BDI, which includes 
21 self-report items, is a reliable diagnostic instrument 
for depression in epileptic patients.19 

Impact. Quality of life. Depression affects the 
quality of life and mood is the strongest predictor 
of poor quality of life in epileptic patients even after 
controlling for seizure severity, seizure frequency, and 
other psychosocial factors20,21 in all types of seizures.22
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Suicide. The collective data yield an average suicide 
rate of approximately 12% among people with epilepsy, 
compared with 1.1-1.2% in the general population.23 
The lifetime prevalence of suicide and suicidal attempts 
is between 5-14.3% in people with epilepsy, and this 
rate has been reported to be 6 to 25 times higher in 
people with temporal lobe epilepsy than in the general 
population.24 Suicide has one of the highest standardized 
mortality rates of all causes of death in persons with 
epilepsy.25 The risk factors for suicide among epileptic 
patients include psychiatric comorbidity especially 
depression, family issues, physical health, personality, 
life stress, previous suicidal behavior, access to firearms,23 

and suppression of seizures in longstanding epilepsy.26 
According to the FDA alert issued December 16, 2008, 
antiepileptic drugs might increase the risk of suicide and 
patients being treated with antiepileptic drugs for any 
indication should be monitored for the emergence or 
worsening of depression, suicidal thoughts or behavior, 
or any unusual changes in mood or behavior. Depending 
on a review of 199 trials of all antiepileptic medications, 
the FDA found that patients on antiepileptics were 2 
times more likely to develop suicidal ideas and behaviors 
than those who received placebo (0.43 versus 0.24), 
which means one additional case of suicide out of 500 
patients who were treated with antiepileptics instead of 
placebo.27 

Treatment. Depression could occur after initiation 
of an antiepileptic drug with negative psychotropic 
properties or discontinuation of antiepileptic drug 
with mood stabilizing properties. In such cases, 
discontinuation or reintroduction of antiepileptic drug 
may be sufficient to achieve remission. Lamotrigine was 
found to be useful in treating epilepsy patients with 
comorbid depression.28,29 Depression can be treated 
with psychotherapy or antidepressants or both.

Psychotherapy. A recent meta-analysis of psychological 
therapies in epilepsy found that no reliable evidence 
to support the use of relaxation therapy, cognitive 
behavioral therapy, EEG feedback, and educational 
interventions due to methodological deficiencies, and a 
limited number of patients studied.30

Pharmacotherapy. There has only been one double-
blind, placebo-controlled study published to date 
that compared the efficacy of mianserin, amitriptyline 
(TCA) (75 mg/d), and placebo in depression of patients 
with epilepsy, and failed to demonstrate a significant 
benefit of antidepressants over placebo.31 In a follow-
up study, 26 non responders were openly treated with 
150 mg/day of amitriptyline for 6 weeks, 17 patients 
had a remission of depression. Open and uncontrolled 
studies found that citalopram, sertraline, venlafaxine, 
mirtazapine, and reboxetine were effective and safe in 
treating depression in epileptic patients.18,25,32,33 Non 

responders to TCAs could be treated by a combination 
of TCAs and SSRIs.34,35 Bupropion, maprotiline, and 
clomipramine are the antidepressants with the strongest 
proconvulsant properties and should be avoided in 
epileptic patients.36

Drug-drug interactions. Antiepileptics with enzyme-
inducing properties (phenytoin, carbamazepine, 
phenobarbital, primidone) accelerate the metabolism 
of most antidepressants in the liver and consequently 
adjustment of the dose is important.37 There is evidence 
that phenobarbital and phenytoin may cause a 25% 
decrease in plasma concentration of paroxetine.38 

Whereas valproic acid may increase paroxetine plasma 
concentration. However, these pharmacokinetic 
alterations were not associated with any observable 
clinical effects.39 On the other hand, SSRIs may alter 
antiepileptic drugs metabolism by inhibiting P450 
isoenzymes (CYP1A2, CYP2D6, CYP3A4, CYP2C19).40 
This effect is greatest for fluvoxamine, fluoxetine, 
and nefazodone and least for sertraline, paroxetine, 
venlafaxine, and citalopram.39 To summarize, SSRIs 
especially those with the least drug-drug interactions 
such as sertraline and citalopram, should be the first line 
treatment for depression in epileptic patients because 
they have the same efficacy as TCAs, better side effect 
profile, and no worsening of seizures. If the patients do 
not respond to 2 SSRIs trials for 8 weeks each, then an 
SNRI or TCA can be used. 

Depression in epileptic children and adolescents. 
The prevalence of depression is estimated to be 1-3% in 
healthy children. and 4-8% in healthy adolescents.41 On 
the other hand, the prevalence of depression in epileptic 
children and adolescents ranges from 26%42 to 33%.43 
The prevalence of suicidal ideation was 20% in children 
(aged 5-16) with complex partial seizures and absence.44 
This was significantly higher than both the control group 
rate (9%) and estimates from the general population 
(5.2%).45 A recent study in children and adolescents 
with epilepsy and depression showed promise for the 
use of SSRIs in this population, finding that sertraline 
and fluoxetine were effective and tolerable.46

Depression and multiple sclerosis. Depression 
commonly occurs in MS patients, and it is associated 
with reduced quality of life. Overlapping symptoms 
of depression and MS could make the diagnosis of 
depression difficult. The etiology of depression in MS 
is unknown, but it could be related to autoimmune 
mechanisms, site of MS lesion, or MS drugs. 
Psychotherapy is effective in treating MS patients with 
depression.

Epidemiology. Estimates of lifetime prevalence of 
depression in patients with MS range from 19-54%, 
depending on the diagnostic criteria used and the 
population sampled.47-49 A survey of 739 patients 
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revealed 41.8% with significant depression and 29.1% 
with moderate to severe depression.47 The prevalence of 
depression in MS is higher than in patients with other 
neurological disorders.50 Risk factors for depression in 
MS patients include female gender, young age (<35 
years), family history of depression, and a high level 
of stress.49 However, a recent longitudinal study found 
no association between gender and depression in MS 
and functional impairment is the variable associated 
with depression over 7 years. While young age, long 
duration of MS, and progressive MS were associated 
with depression during the first year only.51

Pathogenic mechanisms. Although little is understood 
with respect to the pathogenic mechanisms of depression 
in MS, proinflammatory cytokines might play a role.52 
Depression treatment decreases production of cytokines, 
which potentially could alter the progression of MS.53 
A number of drugs such as steroids, anti-spasticity 
drugs, and interferon used to treat MS or its symptoms 
have been implicated as risk factors for depression.54 
However, the most recent prospective studies indicate 
no relation between interferon beta-1a or 1b and 
depression.54 There is a continuous debate on MS 
lesion site and depression. However, imaging studies 
showed an association between depression and greater 
neuropathology in the left anterior temporal/parietal 
regions.55

Diagnosis. Vegetative or somatic symptoms like 
fatigue, insomnia, and lack of appetite do not tend to 
be good diagnostic discriminators for depression in MS 
as in other neurological disorders. Findings like guilt, 
worthlessness, withdrawal, and apathy are not reported 
frequently in MS depression as in primary depression.56 
Using rating scales with many somatic symptoms 
reveals elevated rates of depression in MS. Diagnosis 
of depression in MS should depend on structural or 
semi-structural interview using DSM or ICD criteria. 
In a recent longitudinal study, depressive symptoms 
fluctuated over time without an increase or decrease in 
severity.51

Impact and suicide. Comorbid depression in MS 
increases risk for suicide57 and reduces quality of life.58 

Suicidal ideation may be seen in up to 22% of MS 
patients.56 The rate of completed suicide in patients 
with MS has been reported to be 7.5 times what would 
be expected in the general population.59 The MS 
patients in middle age (40-49 years) and during the 
first 5 years after the diagnosis of MS are more likely 
to commit suicide.60 Comorbid anxiety with depression 
increases the incidence of suicidality in MS,61 as well as 
in idiopathic depression.62 With respect to physical and 
cognitive impairment, studies are controversial.

Treatment. Less than 50% of MS patients with 
depression were receiving antidepressants.63 Treatment 

of depression in MS includes psychotherapy and 
antidepressants. Cognitive behavioral therapy (CBT) 
and supportive psychotherapy (emotion-focused 
and group) are effective in treatment of depression 
in MS patients.64-67 Psychotherapy is associated with 
improvement of quality of life and reduction of 
disability and fatigue.62 This effect is independent of 
depression improvement for CBT.64 A meta-analysis 
of treatment of MS depression found no difference 
between psychotherapy and pharmacotherapy.68 The 
only controlled study with SSRIs found no difference 
between paroxetine and placebo.69 While open trials 
with sertraline (SSRI) alone or in comparison with 
psychotherapy have been carried out with positive 
results.66,70 In a double-blind, placebo-controlled study, 
the TCA desipramine was superior to placebo although 
more than half of the patients did not reach to the 
specified dose because of the adverse events.71

Depression and stroke. Depression is the most 
common psychiatric disorder in stroke patients. 
Communication difficulties and somatic symptoms 
could make the recognition of depression not an easy 
task. There is a debate about the relation between 
depression and lesion side and site in stroke patients. 
Depression in stroke patients is associated with increased 
mortality and both depression, and mortality could be 
improved by using antidepressants. 

Epidemiology. Around one-third of stroke patients 
had depression, and 20-25% had major depression.72 

Estimates of poststroke depression (PSD) prevalence 
range from 20-72%, depending on the diagnostic criteria 
used, patient population studied, and settings.73,74 

Incidence rates of major and minor depression in acute 
and rehabilitation hospitals are 19.3% and 18.5%, in 
community settings, the rates are 14.1 and 9.1%.73 The 
prevalence of PSD peaks 3 to 6 months after stroke.75 

The risk factors for PSD include young age, female 
gender, functional and cognitive impairment, past 
history of depression, and a lack of social support.76

Pathogenic mechanisms. The etiology of PSD is 
thought to be multifactorial, involving psychosocial 
and biological mechanisms.77 The PSD could be due 
to multiple losses (physical function, employment, 
change in marital or social status) or lesions of brain 
areas controlling mood.55 There has been a debate on 
the relation between lesion location and PSD. Data 
from the 1980s first suggested that there were a relation 
between proximity of the lesion to the frontal pole 
and PSD. This appeared to have been contradicted by 
a meta-analysis that found 2 reports that supported, 
and 7 reports that failed to support the lesion-location 
hypothesis of depression risk.78 This analysis was further 
criticized by others on the grounds that the hypothesis 
was not specific enough, and that some relevant studies 
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were excluded. When the data were looked at separately 
for each hemisphere, there was a clear relation between 
proximity of the lesion to the left frontal pole and 
depression, especially in the first few months after 
stroke.79 In a review of the PSD studies, Cummings 
and Mega80 found that early (within 2 months) PSD is 
associated with left hemisphere lesions while late (more 
than one year) PSD is associated with right hemisphere 
lesions. In a recent study, Koenigs et al81 found that 
dorsal prefrontal cortex lesions are associated with high 
levels of depression while ventromedial prefrontal cortex 
lesions are associated with low levels of depression. 
Also, small subcortical lesions of the left hemisphere are 
associated with a higher frequency of depression than 
right-sided subcortical lesions.82 A recent study found 
an association between serotonin transporter gene 
polymorphism (5-HTTLPR and Stin2 VNTR) and 
PSD.83 

Diagnosis. Diagnosis of PSD is difficult due 
to communication problems and overlapping of 
symptoms of the 2 disorders. Depressed mood, lack 
of appetite, and crying are more sensitive than apathy, 
lack of insight, and feelings of guilt in the diagnosis 
of PSD.84,85 The acute onset of major and minor 
depression after stroke lasted for 1- and 2-years.86 In 
addition, 46% of the PSD patients remained depressed 
after 18 months.87 Rating scales for depression can be 
used in stroke patients for screening or for measuring 
change over time. The best validated scales were the 
Hospital Anxiety and Depression Scale (HADS) and 
the General Health Questionnaire-12 (GHQ-12) for 
patients in the community or rehabilitation settings; 
Signs of Depression Scale on acute hospital wards; 
and Visual Analogue Mood Scale or Hospital Stroke 
Aphasic Depression Questionnaire (SADQ) for aphasic 
patients.55

Impact. Poststroke depression is associated with 
reduced quality of life in terms of recovery of cognitive 
impairment and recovery of activities of daily living 
(ADL). Poststroke depression is associated with cognitive 
impairment, especially with left hemisphere lesions.88 
Improvement of cognitive functions after treatment with 
antidepressants is controversial among studies,89-91 and 
more studies are required for clarification of this issue. 
Poststroke depression is the most important predictor 
of poor recovery in ADL over a 2-year period,92 which 
improved with antidepressant medication.93 Poststroke 
depression is associated with higher mortality (50%) 
than nondepressed stroke patients over one year and 
antidepressant treatment increased the survival rate in 
comparison with placebo (61% versus 34%).91

Treatment. There are 9 controlled studies for 
antidepressants in the treatment of PSD: 2 positive 
studies for nortriptyline,90,91 2 positive for citalopram,93-95 

2 positive, and 2 negative for fluoxetine,91,96-98 and one 
negative for sertraline.99 Depending on the findings of 
previous studies, we can conclude that SSRIs and TCAs 
are effective in the treatment of PSD. Antidepressants 
may reduce post stroke mortality. In a 9-year follow-
up study, treatment with fluoxetine or nortriptyline 
for 12 weeks during the first 6 months after stroke 
significantly increased the survival of both depressed 
and nondepressed patients.100

Prevention. A recent meta-analysis101 found 
that antidepressant treatment has promising results 
in preventing depression after stroke. In addition, 
there are 2 controlled studies with SSRIs (sertraline 
and escitalopram) and problem-solving therapy for 
prevention of PSD, and both were effective in preventing 
depression in comparison with placebo.102,103

Depression and Parkinson’s disease. Depression is 
the most common psychiatric disorder in Parkinson’s 
disease (PD) and it is underdiagnosed and undertreated 
in this population. Overlapping symptoms of the 2 
disorders complicates the diagnosis of MS depression. 
Depression reduces quality of life in PD patients. 
Monoaminergic neurotransmitter dysfunction plays 
a role in the etiology of depression in PD. Dopamine 
agonists and antidepressants appear to be effective in 
treating depression in PD patients.

Epidemiology. Depression occurs with 40-50% of 
PD patients,104 although prevalence rates ranging from 
4-70% have been reported.105 This variation is due to 
differences in sampling methods and case ascertainment 
with lower prevalence rates in community studies. 
According to the Global Parkinson’s Diseases Survey 
(GPDS),106 performed by the WHO, around 50% were 
in a state of depression, but only 2% of the patients, 
and 1% of the caregivers were aware of this. More 
than half of PD patients with depression, anxiety, and 
fatigue were not recognized by treating neurologists.107 
In a treatment survey, 26% of PD patients were using 
antidepressants, 51% on SSRIs, 41% on TCAs, and 8% 
on other antidepressants.108

Pathogenic mechanisms. The etiology of depression 
in PD is unclear. An integrated model including 
neuropathological, biochemical, and psychosocial 
factors has been proposed.109,110 

Psychological factors. Depression could be a 
psychological reaction to PD disability at least in some 
cases, but not in all cases especially those who presented 
with depression before motor symptoms.109 

Neuropathology and neurotransmitters. Parkinson’s 
disease pathology affects the limbic system, which is 
the center for emotions and memory.111 Alterations 
of neurotransmitter transporters (dopamine and 
norepinephrine) was found by PET studies to be 
associated with anxiety and depression in PD.112,113 In 
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addition, post-mortem studies found morphological 
changes and severe neuronal loss in raphe nucleus (source 
of brain serotonin) and nucleus coeruleus (source of 
brain noradrenaline) in depressed PD patients.113-115 

Depression in PD seems to be caused by degeneration 
of monoaminergic neurotransmitter systems and fronto-
cortical dysfunctions.116 

Genetics. There is an association between serotonin 
transporter genetic variation, and mood disorder (anxiety 
and depression) in PD.117,118 First-degree relatives of PD 
patients are more likely to have depression and anxiety 
disorders than are first-degree relatives of controls.119

Frontal lobe dysfunction. Decreased metabolic 
activity bilaterally in the inferior orbitofrontal cortex 
and caudate was found by PET in depressed compared 
with non-depressed, non-demented PD patients. The 
metabolism in the inferior-frontal cortex was inversely 
proportional to the degree of depression.120,121 Positive 
treatment response to antidepressants was predicted 
by the metabolic state of the anterior cingulate.122 

The medial prefrontal cortex is a common area of 
dysfunction in depressed PD patients and those with 
primary depression.123 The anterior cingulated bundles 
play an important role in depression in PD, and some 
aspects of depression in PD have pathological processes 
in common with de novo depression.124

Diagnosis. The profile of depressive symptoms 
observed in PD is not identical to that reported in 
patients with primary depression. Distinctive features 
of depression in PD include dysphoria, irritability, little 
guilt or feelings of failure, and a low suicidal rate despite 
a high frequency of suicidal ideation.125,126 Overlapping 
symptoms of the 2 disorders complicates diagnosis of 
depression in PD. Psychomotor retardation, reduced 
mimics and apathy, sleep and appetite disturbances, lack 
of concentration occurs in both disorders. Diagnosis of 
depression in PD is based on feelings of hopelessness 
and emptiness; reduced reactivity to emotional stimuli; 
anhedonia (loss of pleasure); pervasive low mood 
with diurnal variation; early morning wakening; and 
pessimistic thoughts.55,127 Using rating scales to assess 
depression severity is not reliable because of overlapping 
clinical symptoms.127 Consequently, the diagnosis of 
depression should be made clinically using appropriate 
criteria.55 The course of depression in PD patients is 
persistent, with 56% still depressed at one year.128

Impact. Depression is associated with reduction 
in quality of life, which is independent of motor 
deficits.129,130 According to the GPDS, depression is 
the most significant predictor variable in health-related 
quality of life in PD.131 Depression in PD is associated 
with rapid cognitive deterioration, which could be 
attenuated with treatment.132

Treatment. Although depression is prevalent in PD 
patients, only 10-26% of them received antidepressants 
in a review of 3 studies.133 Dopamine agonists or 
antidepressants can treat depression in PD. 

Dopamine agonist. Antidepressive effects of 
pramipexole have been confirmed in large populations 
of PD patients routinely using open study designs.134,135 

The affinity of pramipexole to cortico-frontal D2- and 
D3-receptors seems to play a role in its antidepressant 
effect.128 Pramipexole improved depression in a 
double-blind trial in PD patients.136 A comparison 
of pramipexole and sertraline in patients with PD 
without motor complications who were treated with 
levodopa showed that both interventions significantly 
improved depression with no significant difference in 
treatments.137

Antidepressants. TCAs. In a controlled 16-week 
crossover study, Nortriptyline, a TCA that inhibits 
reuptake of both serotonin and norepinephrine, was 
associated with significant improvement, but the study 
is limited by the small sample size.138 

MAOIs. The MAO type B inhibitor selegiline was 
associated with significant improvement of parkinsonian 
and depressive symptoms after 3 months.139 The 
MAO-A inhibitor has been used for depression in 
PD.140 However, MAO-A inhibitors should not be co-
prescribed with levodopa because of the potential risk 
of hypertension, or with SSRIs or TCAs because of the 
risk of causing a potentially serious serotonin syndrome, 
characterized by hyperpyrexia, tremor, myoclonus, 
autonomic dysfunction and mental changes.141

SSRIs. A 52-week study compared citalopram with 
placebo, and found no significant difference between 
the 2 groups.142 A randomised study of the SSRI 
sertraline 50mg/day and the TCA amitriptyline 25 
mg/day demonstrated that both treatments significantly 
improved depression. Sertraline, also significantly 
improved mobility, activities of daily living, emotions 
and stigma.143 Three uncontrolled and open-label small 
studies found that SSRIs (paroxetine and sertraline) 
were effective in treating depression in PD, but 3% had 
worsening of the motor symptoms.144-146 In contrast, the 
beneficial effects of fluoxetine on medication-induced 
dyskinesias and of citalopram on bradykinesia have been 
noted.147,148 A treatment algorithm for PD depression 
includes optimization of L-dopa and addition of 
dopamine agonist (pramipexole) as a first step followed 
by addition of an antidepressant as a second step. The 
SSRI is the first line antidepressant because of better 
side effect profile and tolerability, while TCA is the last 
choice because of its side effects especially cognitive 
dysfunction and cardiac arrhythmia.149 

In conclusion, depression commonly occurs 
in patients with neurological disorders and is not 
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simply reactive emotional response or a feature of 
these disorders, but a true comorbid condition that 
significantly affects the quality of life, increases the 
suicidal rate, and complicates treatment. Because of 
this impact, comprehensive treatment of people with 
neurologic disorders requires that their psychiatric 
manifestations be recognized and their treatment be 
incorporated into the overall management as early as 
possible. Treatment plans should be multidimensional 
and include education, psychotherapeutic interventions, 
and medications.

References

  1. Fava M, Davidson KG. Definition and epidemiology of 
treatment resistant depression. Psychiatr Clin North Am 1996; 
19: 179-200.

  2. Murray CJL, Lopez AD. The global burden of disease. Boston 
(MA): Harvard University Press; 1996.

  3. Hall RC, Wise MG. The clinical and financial burden of mood 
disorders. Cost and outcome. Psychosomatics 1995; 36: 11-18.

  4. American Psychiatric Association. Diagnostic and statistical 
manual of mental disorders. 4th ed. Washington (DC): 
American Psychiatric Association; 1994.

  5. Krishnamoorthy ES. Treatment of depression in patients with 
epilepsy: problems, pitfalls, and some solutions. Epilepsy Behav 
2003; 4: 46-54.

  6. Jacoby A, Baker GA, Steen N, Potts P, Chadwick DW. The 
clinical course of epilepsy and its psychosocial correlates: 
findings from a UK community study. Epilepsia 1996; 37: 148-
161.

  7. Begley CE, Annegers JF, Lairson DR, Reynolds TF, Hauser 
WA. Cost of epilepsy in the United States: a model based on 
incidence and prognosis. Epilepsia 1994; 35: 1230-1243.

  8. Jobe PC, Mishra PK, Daily JW, Ko KH, Reith MEA. Genetic 
predisposition to partial (focal) seizures and to generalized 
tonic/clonic seizures: interactions between seizure circuitry of 
the forebrain and brainstem. In: Berkovic SF, Genton P, Hirsch 
E, Picard F, editors. Genetics of focal epilepsies. Avignon: John 
Libby; 1999. p. 251-260.

  9. Robertson M. Carbamazepine and depression. Int Clin 
Psychopharmacol 1987; 1: 23-35. 

10. Chaplin JE, Yepez R, Shorvon S, Floyd M. A quantitative 
approach to measuring the social effects of epilepsy. 
Neuroepidemiology 1990; 9: 151-158.

11. Jacoby A. Felt versus enacted stigma: a concept revisited. 
Evidence from a study of people with epilepsy in remission. Soc 
Sci Med 1994; 38: 269-274.

12. Robertson M. Mood disorders associated with epilepsy. In: 
McConnell HW, Snyder PJ, editors. Psychiatric Comorbidity in 
Epilepsy. Washington (DC): American Psychiatric Publishing, 
Inc; 1998. p. 133-167.

13. Hermann PB, Whitman S, editors. Psychopathology in Epilepsy: 
Social Factors. New York (NY): Oxford University Press 1986; 
p. 5-37.

14. Blumer D. Epilepsy and disorders of mood. In: Smith D, 
Treiman D, Trimble M, editors. Neurobehavioral problems in 
epilepsy. New York (NY): Raven Press 1991; p. 185-194.

15. Savard G, Andermann LF, Reutens D, Andermann F. Epilepsy, 
surgical treatment and prospective psychiatric complications: 
A re-evaluation of the evidence. In: Trimble MR, Schmitz B, 
editors. Forced normalization and alternative psychosis of 
epilepsy. Petersfield (UK): Writson Biomedical; 1998. p. 179-
192.

16. Robertson MM. Forced normalization and the etiology of 
depression in epilepsy. In: Trimble MR, Schmitz B, editors. 
Forced normalization and alternative psychosis of epilepsy. 
Petersfield (UK): Writson Biomedical; 1998. p. 143-168. 

17. Blumer D. Dysphoric disorders and paroxysmal affects: 
recognition and treatment of epilepsy-related psychiatric 
disorders. Harv Rev Psychiatry 2000; 8: 8-17.

18. Kanner AM, Mozak AM, Frey M. The use of sertraline in 
patients with epilepsy: Is it safe? Epilepsy Behav 2000; 1: 100-
105.

19. Karzmark P, Zeifert P, Barry J. Measurement of Depression in 
Epilepsy. Epilepsy Behav 2001; 2: 124-128.

20. Lehrner J, Kalchmayr R, Serles W, Olbrich A, Pataraia E, Aull S, 
et al. Health-related quality of life (HRQOL), activity of daily 
living (ADL) and depressive mood disorder in temporal lobe 
epilepsy patients. Seizure 1999; 8: 88-92.

21. Perrine K, Hermann BP, Meador KJ, Vickrey BG, Cramer 
JA, Hays RD, et al. The relationship of neuropsychological 
functioning to quality of life in epilepsy. Arch Neurol 1995; 52: 
997-1003.

22. Cramer JA, Blum D, Fanning K, Reed M. The influence of 
comorbid depression on quality of life for people with epilepsy. 
Epilepsy Behav 2003; 4: 515-521.

23. Jones JE, Hermann BP, Barry JJ, Gilliam FG, Kanner AM, 
Meador KJ. Rates and risk factors for suicide, suicidal ideation, 
and suicide attempts in chronic epilepsy. Epilepsy Behav 2003; 
4: 31-38.

24. Robertson MM. Suicide, parasuicide, and epilepsy. In: Engel 
J, Pedley TA, editors. Epilepsy: a Comprehensive Textbook. 
Philadelphia (PA): Lippincott-Raven; 1997. p. 2141-2151.

25. Gilliam F, Kanner AM. Treatment of depressive disorders in 
epilepsy patients. Epilepsy Behav 2002; 3: 2-9.

26. Blumer D, Montouris G, Davies K, Wyler A, Phillips B, 
Hermann B. Suicide in epilepsy: psychopathology, pathogenesis, 
and prevention. Epilepsy Behav 2002; 3: 232-241.

27. FDA, U.S. Food and Drug Administration. FDA Requires 
Warnings about Risk of Suicidal Thoughts and Behavior 
for Antiepileptic Medications. FDA News Release. Silver 
Spring (MD): [updated 2008 Dec 16; cited 2008 Dec 30]. 
Available from: http://www.fda.gov/NewsEvents/Newsroom/
PressAnnouncements/2008/ucm116991.htm 

28. Edwards KR, Sackellares JC, Vuong A, Hammer AE, Barrett PS. 
Lamotrigine initial monotherapy improves depressive symptoms 
in epilepsy: A double-blind comparison with valproate. Epilepsy 
Behav 2001; 2: 28-36.

29. Sackellares DK, Sackellares JC. Improvement in depression 
associated with partial epilepsy in patients treated with 
lamotrigine. Epilepsy Behav 2002; 3: 510-516.

30. Ramaratnam S, Baker GA, Goldstein L. Psychological treatments 
for epilepsy. Cochrane Database Syst Rev 2001; 4: CD002029.

31. Robertson MM, Trimble MR. The treatment of depression in 
patients with epilepsy, a double-blind trial. Affect Disord 1985; 
9: 127-136.

32. Hovorka J, Herman E, Nemcova I. Treatment of interictal 
depression with citalopram in patients with epilepsy. Epilepsy 
Behav 2000; 1: 444-447.

33. Kühn KU, Quednow BB, Thiel M, Falkai P, Maier W, Elger 
CE. Antidepressive treatment in patients with temporal lobe 
epilepsy and major depression: a prospective study with three 
different antidepressants. Epilepsy Behav 2003; 4: 674-679.

34. Blumer D, Montouris G, Hermann B. Psychiatric morbidity 
in seizure patients on a neurodiagnostic monitoring unit. J 
Neuropsychiatry Clin Neurosci 1995; 7: 445-456. 



227Neurosciences 2009; Vol. 14 (3) 

Depression and neurological disorders ... Bassiony

35. Blumer D. Antidepressant and double antidepressant treatment 
for the affective disorder of epilepsy. J Clin Psychiatry 1997; 58: 
3-11.

36. Pisani F, Spina E, Oteri G. Antidepressant drugs and seizure 
susceptibility: from in vitro data to clinical practice. Epilepsia 
1999; 40: 48-56.

37. Kanner AM. Depression in epilepsy: prevalence, clinical 
semiology, pathogenic mechanisms, and treatment. Biol 
Psychiatry 2003; 54: 388-398.

38. Dechant, KL, Clissold, SP. Paroxetine. Drugs 1991; 41: 225-
253.

39. Smith C. Drug interactions between psychoactive agents and 
antiepileptic agents. Epilepsy Behav 2001; 2: 92-105.

40. Pearson HJ. Interaction of fluoxetine with carbamazepine. J 
Clin Psychiatry 1990; 51: 126. 

41. Kessler RC, Avenevoli S, Merikangas KR. Mood disorders in 
children and adolescents: an epidemiologic perspective. Biol 
Psychiatry 2001; 15: 1002-1014.

42. Ettinger AB, Weisbrot DM, Nolan EE, Gadow KD, Vitale SA, 
Andriola MR, et al. Symptoms of depression and anxiety in 
pediatric epilepsy patients. Epilepsia 1998; 39: 595-599.

43. Alwash RH, Hussein MJ, Matloub FF. Symptoms of anxiety and 
depression among adolescents with seizures in Irbid, Northern 
Jordan. Seizure 2000; 9: 412-416.

44. Caplan R, Siddarth P, Gurbani S, Hanson R, Sankar R, Shields 
WD, et al. Depression and Anxiety Disorders in Pediatric 
Epilepsy. Epilepsia 2005; 46: 720-730.

45. King RA, Schwab-Stone M, Fisher AJ, Greenwald S, Krammer 
RA, Goodman SH, et al. Psychosocial and risk behavior 
correlates of youth suicide attempts and suicidal ideation. J Am 
Acad Child Adolesc Psychiatry 2001; 40: 837-846.

46. Thomé-Souza MS, Kuczynski E, Valente KD. Sertraline and 
fluoxetine: safe treatments for children and adolescents with 
epilepsy and depression. Epilepsy Behav 2007; 10: 417-425.

47. Chwastiak L, Ehde DM, Gibbons LE, Sullivan M, Bowen 
JD, Kraft GH. Depressive symptoms and severity of illness in 
multiple sclerosis: epidemiologic study of a large community 
sample. Am J Psychiatry 2002; 159: 1862-1868.

48. Gottberg K, Einarsson U, Fredrikson S, von Koch L, Widen 
Holmqvist L. A population-based study of depressive symptoms 
in multiple sclerosis in Stockholm County: association with 
functioning and sense of coherence. J Neurol Neurosurg 
Psychiatry 2007; 78: 60-65.

49. Patten SB, Metz LM, Reimer MA. Biopsychosocial correlates 
of lifetime major depression in a multiple sclerosis population. 
Mult Scler 2000; 6: 115-120.

50. Schubert DSP, Foliart RH. Increased depression in multiple 
sclerosis patients. A meta-analysis. Psychosomatics 1993; 34: 
124-130.

51. Beal CC, Stuifbergen AK, Brown A. Depression in multiple 
sclerosis: a longitudinal analysis. Arch Psychiatr Nurs 2007; 21: 
181-191.

52. Gold SM, Irwin MR. Depression and immunity: inflammation 
and depressive symptoms in multiple sclerosis. Neurol Clin 
2006; 24: 507-519

53. Mohr DC, Goodkin DE, Islar J, Haucer SL, Genain CP. 
Treatment of depression is associated with suppression of 
nonspecific and antigen-specific TH1 responses in multiple 
sclerosis. Arch Neurol 2001; 58: 1081-1086.

54. Richards H. Depression in neurological disorders: Parkinson 
& RSQUO;S disease, multiple sclerosis, and stroke. J Neurol 
Neurosurg Psychiatry 2005; 76: i48-i52.

55. Siegert RJ, Abernethy DA. Depression in multiple sclerosis: a 
review. J Neurol Neurosurg Psychiatry 2005; 76: 469-475.

56. Feinstein A. Multiple Sclerosis and Depression. In: The Clinical 
Neuropsychiatry of Multiple Sclerosis. Cambridge (UK):
Cambridge University Press; 1999. p. 214

57. Feinstein A. An examination of suicidal intent in patients with 
multiple sclerosis. Neurology 2002; 59: 674-678.

58. Benedict RHB, Wahlig E, Bakshi R. Predicting quality of life 
in multiple sclerosis: accounting for physical disability, fatigue, 
cognition, mood disorder, personality, and behavior change. J 
Neurol Sci 2005; 231: 29-34. 

59. Sadovnick AD, Eisen K, Ebers GC, Paty DW. Cause of death 
in patients attending multiple sclerosis clinics. Neurology 1991; 
41: 1193-1196.

60. Stenager EN, Stenager E, Koch-Henriksen N, Bronnum-
Hansen H, Hyllested K, Jensen K, et al. Suicide and multiple 
sclerosis: an epidemiological investigation. J Neurol Neurosurg 
Psychiatry 1992; 55: 542-545.

61. Feinstein A, O’Conner P, Gray T, Feinstein K. The effects of 
anxiety on psychiatric morbidity in patients with multiple 
sclerosis. Mult Scler 1999; 5: 323-326.

62. Jacobs DG, Jamison KR, Baldessarini RJ, Fawcett JA, Hendin 
H, Gutheil TG. Suicide: Clinical/Risk Management Issues for 
Psychiatrists. CNS Spectrum 2000; 5: 32-48.

63. Mohr DC, Hart SL, Julian L, Tasch ES. Screening for depression 
among patients with multiple sclerosis: two questions may be 
enough. Mult Scler 2007; 13: 215-219.

64. Mohr DC, Hart S, Vella L. Reduction in disability in a 
randomized controlled trial of telephone-administered 
cognitive-behavioral therapy. Health Psychol 2007; 6: 554-
463.

65. Hart S, Fonareva I, Merluzzi N, Mohr DC. Treatment for 
depression and its relationship to improvement in quality of 
life and psychological well- being in multiple sclerosis patients. 
Qual Life Res 2005; 14: 695-703.

66. Mohr DC, Boudewyn AC, Goodkin DE, Bostrom A, Epstein 
L. Comparative outcomes for individual cognitive-behavior 
therapy, supportive-expressive group psychotherapy, and 
sertraline for the treatment of depression in multiple sclerosis. J 
Consult Clin Psychol 2001; 69: 942-949.

67. Mohr DC, Hart SL, Goldberg A. Effects of treatment for 
depression on fatigue in multiple sclerosis. Psychosom Med 
2003; 65: 542-547.

68. Mohr DC, Goodkin DE. Treatment of depression in multiple 
sclerosis: review and meta-analysis. Clin Psychol Sci Pract 1999; 
6: 1-9.

69. Ehde DM, Kraft GH, Chwastiak L, Sullivan MD, Gibbons LE, 
Bombardier CH, et al. Efficacy of paroxetine in treating major 
depressive disorder in persons with multiple sclerosis. Gen Hosp 
Psychiatry 2008; 30: 40-48.

70. Scott TF, Nussbaum P, McConnell H, Brill P. Measurement of 
treatment response to sertraline in depressed multiple sclerosis 
patients using the Carroll scale. Neurol Res 1995; 17: 421-422.           

71. Schiffer RB, Wineman NM. Antidepressant pharmacotherapy 
of depression associated with multiple sclerosis. Am J Psychiatry 
1990; 147: 1493-1497.

72. Robinson RG, Price TR. Post-stroke depressive disorders: a 
follow-up study of 103 patients. Stroke 1982; 13: 635-641.

73. Robinson RG. Post-stroke depression: prevalence, diagnosis, 
treatment, and disease progression. Biol Psychiatry 2003; 54: 
376-387.

74. Carota A, Bogousslavsky J. Poststroke depression. Adv Neurol 
2003; 92: 435-445.

75. Huff W, Steckel R, Sistzer M. Postroke depression: Risk factors 
and effects on the course of the stroke. Nervenarzt 2003; 74: 
104-114.

76. Paradiso S, Robinson RG. Gender differences in poststroke 
depression. J Neuropsychiatry Clin Neurosci 1998; 10: 41-47.

77. Whyte EM, Mulsant BH. Post stroke depression: epidemiology, 
pathophysiology, and biological treatment. Biol Psychiatry 
2002; 52: 253-264.



228

Depression and neurological disorders ... Bassiony

Neurosciences 2009; Vol. 14 (3)

  78. Carson AJ, MacHale S, Allen K, Lawrie SM, Dennis M, House, 
et al. Depression after stroke and lesion location: a systematic 
review. Lancet 2000; 356: 122-126.

  79. Narushima K, Kosier JT, Robinson RG. A reappraisal of post-
stroke depression, intra and inter-hemispheric lesion location 
using meta-analysis. J Neuropsychiatry Clin Neurosci 2003; 
15: 423-430.

  80. Cummings JL, Mega MS, editors. Disturbances of mood 
and affect: cerebrovascular disease. In: Neuropsychiatry and 
Behavioral Neuroscience. New York (NY): Oxford University 
Press; 2003. p. 200-224.

  81. Koenigs M, Huey ED, Calamia M, Raymont V, Trane D, 
Grafman J. Distinct regions of prefrontal cortex mediate 
resistance and vulnerability to depression. J Neurosci 2008; 28: 
12341-12348.

  82. Starkstein SE, Robinson RG, Price TR. Comparison of patients 
with and without post-stroke depression matched for age and 
location of lesion. Arch Gen Psychiatry 1988; 45: 247-252.

  83. Kohen R, Cain KC, Mitchel PH, Becker K, Buzaitis A, 
Millard SP, et al. Association of serotonin transporter gene 
polymorphisms with poststroke depression. Arch Gen 
Psychiatry 2008; 65: 1296-1302.

  84. de Costa L, Leentjens AF, Lodder J, Verhey FRJ. The sensitivity 
of somatic symptoms in post-stroke depression: a discriminant 
analytic approach. Int J Geriatr Psychiatry 2005; 20: 358-
362.

  85. Spalletta G, Ripa A, Caltagirone C. Symptom profile of DSM-
IV major and minor depressive disorders in first-ever stroke 
patients. Am J Geriatr Psychiatry 2005; 13: 108-115.

  86. Robinson RG, Starr LB, Lipsey JR, Rao K, Price TR. A two-year 
longitudinal study of poststroke mood disorders. In-hospital 
prognostic factors associated with six-month outcome. J Nerv 
Ment Dis 1985; 173: 221-226.

  87. Berg A, Palomaki H, Letitihalmes M, Lonngvist J, Kaste M. 
Post stroke depression: an 18-month follow-up. Stroke 2003; 
34: 138-143.

  88. Bolla-Wilson K, Robinson RG, Starkstein SE, Boston J, Price 
TR. Lateralization of dementia of depression in stroke patients. 
Am J Psychiatry 1989; 146: 627-634.

  89. Kimura M, Robinson RG, Kosier T. Treatment of cognitive 
impairment after poststroke depression: a double-blind 
treatment trial. Stroke 2000; 31: 1482-1486.

  90. Lipsey JR, Robinson RG, Pearlson GD, Rao K, Price TR. 
Nortriptyline treatment of post-stroke depression: a double-
blind study. Lancet 1984; 1: 297-300.

  91. Robinson RG, Schultz SK, Castillo C, Kopel T, Kosier TJ, 
Newman RM, et al. Nortriptyline versus fluoxetine in the 
treatment of depression and in short term recovery after stroke: 
a placebo controlled, double-blind study. Am J Psychiatry 
2000; 157: 351-359.

  92. Parikh RM, Robinson RG, Lipsey JR, Strakstein SE, Fedoroff 
JP, Price TR. The impact of poststroke depression on recovery 
in activities of daily living over a 2-year follow-up. Arch Neurol 
1990; 47: 785-789.

  93. Chemerinski E, Robinson RG, Aendt S, Kosier JT. The effect 
of remission of poststroke depression on activities of daily 
living in a double-blind randomised treatment study. J Nerv 
Ment Dis 2001; 189: 421-425.

  94. Andersen G, Vestergaard K, Lauritzen L. Effective treatment 
of poststroke depression with the selective serotonin reuptake 
inhibitor citalopram. Stroke 1994; 25: 1099-1104.

  95. Rampello L, Chiechio S, Nicoletti G, Alvano A, Vecchio 
I, Raffaele R, et al. Prediction of the response to citalopram 
and reboxetine in post-stroke depressed patients. 
Psychopharmacology (Berl) 2004; 173: 73-78.

  96. Wiart L, Petit H, Joseph PA, Mazaux JM, Barat M. Fluoxetine 
in early poststroke depression: a double-blind, placebo-
controlled study. Stroke 2000; 31: 1829-1832.

  97. Fruehwald S, Gatterbauer E, Rehak P, Baumhacke U. Early 
fluoxetine treatment of poststroke depression: a three month 
double-blind-placebo-controlled study with an open-label 
long-term follow-up. J Neurol 2003; 250: 347-351.

  98. Choi-Kwon S, Han SW, Kwon SU, Kang DW, Choi JM, 
Kim JS, et al. Fluoxetine treatment in poststroke depression, 
emotional incontinence, and anger proneness: a double-blind, 
placebo-controlled study. Stroke 2006; 37: 156-161.

  99. Murray V, von Arbin M, Bartfai A, Berggren AL, Landblom 
AM, Lundmark J, et al. Double-blind comparison of sertraline 
and placebo in stroke patients with minor depression and less 
severe major depression. J Clin Psychiatry 2005; 66: 708-716.

100. Jorge RE, Robinson RG, Arndt S, Starkstein S. Mortality 
and poststroke depression: a placebo-controlled trial of 
antidepressants. Am J Psychiatry 2003; 160: 1823-1829.

101. Chen Y, Patel NC, Guo JJ, Zhan S. Antidepressant 
prophylaxis for poststroke depression: a meta-analysis. Int Clin 
Psychopharmacol 2007; 22: 159-166.

102. Rasmussen A, Lunde M, Poulsen DL, Sorensen K, Ovitzau S, 
Bech P. A double-blind, placebo-controlled study of sertraline in 
the prevention of depression in stroke patients. Psychosomatics 
2003; 44: 216-222.

103. Robinson RG, Jorge RE, Moser DJ, Acion L, Solodkin A, 
Small SL, et al. Escitalopram and problem-solving therapy for 
prevention of poststroke depression: a randomised controlled 
trial. JAMA 2008; 299: 2391-2400. 

104. Allain H, Schuck S, Mauduit N. Depression in Parkinson’s 
disease. BMJ 2000; 320: 1287-1288.

105. Ranoux D. [Depression and Parkinson’s disease]. Encephale 
2000; 26: 22-26. French

106. Damier P. The role of dopamine, serotonin, and noradrenaline 
in Parkinson’s disease. In: Wolter’s ECH, Scheltens PH, 
Berendse HW, editors. Mental dysfunction in Parkinson’s 
disease II. Utrecht (The Netherlands): Academic Pharmaceutical 
Productions; 1999. p. 254-262.

107. Shulman LM, Taback RL, Rabinstein AA, Weiner WJ. Non-
recognition of depression and other non-motor symptoms 
in Parkinson’s disease. Parkinsonism Related Disord 2002; 8: 
193-197.

108. Richard IH, Kurlan R, the Parkinson Study Group. A survey 
of antidepressant drug use in Parkinson’s disease. Neurology 
1997; 49: 1168-1170.

109. Cummings JL. Depression and Parkinson’s disease: a review. 
Am J Psychiatry 1992; 149: 443-454.

110. Brown R, Jahanshahi M. Depression in Parkinson’s Disease: 
A psychosocial Viewpoint. Behavioral neurology of movement 
disorders. In: Weiner WJ, Lang AE, editors. Advances in 
Neurology. New York (NY): Raven Press; 1995. p. 61-84.

111. Braak H, Braak E. Pathoanatomy of Parkinson’s disease. J 
Neurol 2000; 247 Suppl 2: II3-II10.

112. Remy P, Doder M, Lees A, Turjanski N, Brooks D. Depression 
in Parkinson’s disease: loss of dopamine and noradrenaline 
innervation in the limbic system. Brain 2005; 128: 1314-
1322.

113. Lemke MR. Depressive symptoms in Parkinson’s disease. Eur J 
Neurol 2008; 15: 21-25. 

114. Taylor AE, Saint-Cyr JA. Depression in Parkinson’s disease: 
reconciling physiological and psychological perspectives. J 
Neuropsychiatry Clin Neurosci 1990; 2: 92-98.

115. Yamamoto M. Depression in Parkinson’s disease: its prevalence, 
diagnosis, and neurochemical background. J Neurol 2001; 
248: 5-11.



229Neurosciences 2009; Vol. 14 (3) 

Depression and neurological disorders ... Bassiony

116. Mayberg HS, Solomon DH. Depression in Parkinson’s disease: 
a biochemical and organic viewpoint. Adv Neurol 1995; 65: 
49-60.

117. Menza MA, Palermo B, DiPaola R, Sage JI, Ricketts MH. 
Depression and anxiety in Parkinson’s disease: possible effect 
of genetic variation in the serotonin transporter. J Geriatr 
Psychiatry Neurol 1999; 12: 49-52.

118. Kanner AM, Barry JJ. The impact of mood disorders in 
neurological diseases: should neurologists be concerned? 
Epilepsy Behav 2003; 4: 3-13.

119. Arabia G, Grossardt BR, Geda YE, Carlin JM, Bower JH, 
Ahlskog JE, et al. Increased risk of depressive and anxiety 
disorders in relatives of patients with Parkinson disease. Arch 
Gen Psychiatry 2007; 64: 1385-1392.

120. Mayberg HS, Starkstein SE, Sadzot B, Preziosi T, Andrezejewski 
PL, Dannals RF, et al. Selective hypometabolism in the inferior 
frontal lobe in depressed patients with Parkinson’s disease. Ann 
Neurol 1990; 28: 57-64.

121. Kanner AM. Is major depression a neurologic disorder with 
psychiatric symptoms? Epilepsy Behav 2004; 5: 636-644.

122. Mayberg HS, Brannan SK, Mahurin RK, Jerabeck PA, 
Brickman JS, Tekel JL, et al. Cingulate function in depression: 
a potential predictor of treatment response. Neuroreport 1997;  
8: 1057-1061.

123. Ring HA, Bench CJ, Trimble MR, Brooks DJ, Frackowiak 
RS, Dolan RJ. Depression in Parkinson’s disease. A positron 
emission study. Br J Psychiatry 1994; 165: 333-339.

124. Matsui H, Nishinaka K, Oda M, Niikawa H, Komatsu K, 
Kubori T, et al. Depression in Parkinson’ disease. Diffusion 
tensor imaging study. J Neurol 2007; 254: 1170-1173.

125. Miyoshi K, Ueki A, Nagano O. Management of psychiatric 
symptoms of Parkinson’s disease. Euro Neurol 1996; 36 Suppl 
1: 49-54.

126. Poewe W, Luginger E. Depression in Parkinson’s disease: 
impediments to recognition and treatment options. Neurology 
1999; 52 (7 Suppl 3): S2-S6. 

127. Lemke MR, Fuchs G, Gemende I, Herting B, Oehlwein C, 
Reichmann H, et al. Depression and Parkinson’s disease. J 
Neurol 2004; 251 (Suppl 6): 24-27. Review.

128. Starkstein SE, Mayberg HS, Leiguarda R, Preziosi TJ, Robinson 
RG. A prospective longitudinal study of depression, cognitive 
decline, and physical impairments in patients with Parkinson’s 
disease. J Neurol Neurosurg Psychiatry 1992; 55: 377-382.

129. Kuopio AM, Marttila RJ, Helenius H, Toivonen M, Rinne UK. 
The quality of life in Parkinson’s disease. Mov Disord 2000; 15: 
215-223.

130. Schrag A, Jahanshahi M, Quinn N. What contributes to quality 
of life in patients with Parkinson’s disease? J Neurol Neurosurg 
Psychiatry 2000; 69: 308-312.

131. The Global Parkinson’s Disease Survey Steering Committee. 
Factors impacting on the quality of life in Parkinson’s disease: 
results from an international survey. Mov Disord 2002; 17: 60-
67.

132. Starkstein SE, Bolduc PL, Mayberg HS, Preziosi TJ, Robinson 
RG. Cognitive impairments and depression in Parkinson’s 
disease: a follow up study. J Neurol Neurosurg Psychiatry 1990; 
53: 597-602.

133. Starkstein SE, Merello M, editors. Treatment of psychiatric 
disorders in Parkinson’s disease. In: Psychiatric and cognitive 
disorders in Parkinson’s disease. Cambridge (UK): Cambridge 
University Press; 2002. p. 142-160.

134. Lemke MR, Brecht HM, Koester J, Kraus PH, Reichman 
H. Effects of dopamine agonist pramipexole on depression, 
anhedonia and motor functioning in Parkinson’s disease. J 
Neurol Sci 2006; 248: 266-270.

135. Reichmann H, Brecht MH, Koster J, Kraus PH, Lemke 
MR. Pramipexole in routine clinical practice: A prospective 
observational trial in Parkinson’s disease. CNS Drugs 2003; 17: 
965-973.

136. Bennet JP Jr, Piercey MF. Pramipexol--a new dopamine agonist 
for the treatment of Parkinson’s disease. J Neurol Sci 1999; 
163: 25-31.

137. Barone P, Scarzella L, Marconi R, Antonini A, Morgante L, 
Bracco F, et al. Pramipexol versus sertraline in the treatment of 
depression in Parkinson’s disease: a national multicenter parallel 
group randomised study. J Neurol 2006; 253: 601-607. 

138. Andersen J, Aabro E, Gulmann N, Hjelmsted A, Pedersen HE. 
Anti-depressive treatment in Parkinson’s disease. A controlled 
trial of the effect of nortriptyline in patients with Parkinson’s 
disease treated with L-DOPA. Acta Neurol Scand 1980; 62: 
210-219.

139. Allain H, Pollack P, Neukirch HC. Symptomatic effect 
of selegiline in de novo parkinsonian patients: the French 
Selegiline Multicenter Trial. Mov Disord 1993; 8: S36-S40.

140. Steur EN, Ballering LA. Moclobemide and selegline in the 
treatment of depression in Parkinson’s disease. J Neurol 
Neurosurg Psychiatry 1997; 63: 547.

141. Schrag A. Psychiatric aspects of Parkinson’s disease--an update. 
J Neurol 2004; 251: 795-804.

142. Wermuth L, Sorensen PS, Timm S. Depression in Idiopathic 
Parkinson’s disease treated with citalopram: a placebo-controlled 
trial. Nord J Psychiatry 1998; 52: 163-169.

143. Antonini A, Tesei S, Zecchinelli A, Baron P, De Gaspari D, 
Canesi M, et al. Randomised study of sertraline and low-
dose amitriptyline in patients with Parkinson’s disease and 
depression: effect on quality of life. Mov Disord 2006; 21: 
1119-1122. 

144. Ceravolo R, Nuti A, Piccinni A, Dell’Agnello G, Bellini G, 
Gambaccini G, et al. Paroxetine in Parkinson’s disease: Effects 
on motor and depressive symptoms. Neurology 2000; 55: 
1216-1218.

145. Tesei S, Antonini A, Canesi M. Tolerability of paroxetine in 
Parkinson’s disease: a prospective study. Mov Disord 2000; 15: 
986-989.

146. Hauser RA, Zesiewicz TA. Sertraline for the treatment of 
depression in Parkinson’s disease. Mov Disord 1997; 12: 756-
759.

147. Burn DJ. Beyond the iron mask: towards better recognition 
and treatment of depression associated with Parkinson’s disease. 
Mov Disord 2002; 17: 445-454. 

148. Rampello L, Chiechio S, Raffaele R, Vecchio I, Nicoletti F. 
The SSRI, citalopram, improves bradykinesia in patients with 
Parkinson’s disease treated with L-dopa. Clin Neuropharmacol  
2002; 25: 21-24.

149. Poewe W. Depression in Parkinson’s disease. J Neurol 2007; 
254: 49-55.


