
INTRODUCTION

Glutamatergic system is the largest and most important ex-
citatory system of the human brain and plays an important, 
if not crucial role in the pathogenesis of numerous mental and 
neurological disorders, such as schizophrenia, Alzheimer’s dise-
ase and alcohol dependency.1,2

The effects of glutamatergic modulation have also been stu-
died in depression and bipolar disorder (BD) - lamotrigine, li-
thium or valproate (mood stabilizers) and riluzole were prov-
en to have properties to modulate glutamatergic transmiss-
ion.3,4 The effects of ketamine, a potent glutamatergic NMDA 
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receptor antagonist are particularly interesting and clinically 
important in the treatment of affective disorders - after a sin-
gle dose of ketamine depressive patients attained significant 
improvement within hours after injection.5 Its clinical use is 
limited because ketamine requires intravenous administra-
tion and many hours of observation due to the risk of serious 
side effects like hypertension and psychotic symptoms. 

The drug significantly better than ketamine should be simi-
larly effective but better tolerated, and suitable for oral admi-
nistration and long term treatment. Memantine preliminarily 
seems to meet most of these conditions, it is a much easier-in-
use and a safer therapeutic option than ketamine, but its effi-
cacy should be precisely evaluated.

Memantine is approved for the treatment of moderate to 
severe forms of Alzheimer’s disease being a non-competitive 
NMDA receptor antagonist with a medium affinity, characte-
rized by a rapid mechanism of switching. By binding a recep-
tor inside the ion channel, memantine inhibits the flow of Ca2+ 
(important e.g. for memory or excitatory damage processes), 
Na+ and K+ ions. Hyperactivity of the glutamate system and 
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the NMDA receptor leads to excitotoxicity and dementia. Nor-
malization of glutamatergic transmission with memantine im-
proves cognition and slows the neurodegenerative processes.6-9 
Hypothetic mechanisms of memantine action in affective dis-
orders are not entirely clear, but reduction of glutamatergic 
transmission and normalization of the NMDA-dependent Na+ 
and Ca2+ currents may both stabilize and improve the mood.10 
Although there have been only a few clinical studies of me-
mantine in affective disorders (mostly in unipolar depression 
and a treatment-resistant bipolar disorder), anxiety disorders 
(promising results in obsessive-compulsive disorder and post-
traumatic stress disorder) and schizophrenia, the preliminary 
results show some benefits.11-25 Our case report is one of the 
first works describing the impact of memantine on mood and 
the first one describing cognitive functions and quality of life 
changes during memantine use in a bipolar depressive epi-
sode. Moreover, this is the first case report indicating that me-
mantine may more effectively improve the mood than an an-
tidepressive agent - mianserin. Our project was accepted by 
the Ethics Committee of Medical University of Łódź (RNN/ 
233/12/KE).

CASE 

A 49-year-old male with the diagnosis of type I BD, treated 
psychiatrically for over 20 years, previously 5 times hospitaliz-
ed, was admitted in a manic episode, when he tried to force 
the hospital door. During the first 2 weeks of olanzapine treat-
ment the manic symptoms have been reduced. After the manic 
episode ended, some depressive symptoms emerged, quickly 
reaching a moderate severity. Continuing the therapy with li-
thium (1 g/day) and olanzapine (7.5 mg/day) for several weeks 
we have not noted any significant improvement. Treatment 
with mianserin, an alpha adrenergic antidepressant charac-

terized by a low switch risk was started. After 6 weeks of mi-
anserin (initially at 30 mg/day for 3 weeks, then raised to 60 
mg/day) there was still no clinical improvement. After obta-
ining an informed consent, the patient started the intake of 
memantine with no other changes of the treatment. For the 
first week the daily memantine dose was 5 mg, every week it 
was increased by 5 mg to a maximum of 20 mg. Tolerance of 
the drug throughout its use was very good, the patient did 
not report any side effects whatsoever. 

The patient had no other chronic illness than BD. Neuro-
logical assessments showed no abnormalities; the hematolo-
gical, biochemical and hormonal (TSH) parameters were 
normal. In the CT scan no significant morphological changes 
were found.

Every week during the10 weeks of memantine treatment 
and also 6 weeks after its termination the patient was exam-
ined using the Hamilton Depression Rating Scale (HDRS), 
Young Mania Rating Scale (YMRS), Hamilton Anxiety Scale 
(HAMA), Clinical Global Impression (CGI) and World He-
alth Organization Quality of Life Scale (WHOQOL-BREF - 
short version, Table 1). Before starting memantine (week 0- 
W0) and at the end of its use (W10) the patient also performed 
psychological examination panel (Table 2).

Psychiatric symptoms
After the memantine initiation we observed a consecutive 

improvement of depressive symptoms, which was noted early, 
what is congruent with the observations of Anand et al.13 We 
noted a significant improvement in mood, sleep parameters 
and appetite. After a quick improvement following first doses 
of memantine the level of anxiety remained on the same mild 
level. During the memantine period a brief mild depressive 
exacerbation was observed (ca. W5), which was conditioned 
by objective external circumstances, but with this exception the 

Table 1. Psychiatric assessments results

W0 W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W11 W12 W13 W14 W15
HDRS 19 15 13 11 11 16 13 12 11 11 11 9 10 9 6 4
YMRS 0 0 0 0 2 0 2 2 0 0 0 - - - - 0
HAMA 15 8 7 6 8 8 9 9 8 7 7 - - - - 3
CGI 4 3 3 3 3 4 3 3 3 3 3 3 3 3 2 2
CGI-I 3 3 3 3 3 4 3 3 3 3 3 3 3 3 2 2
WHOQOL1 17 19 19 20 20 18 19 18 18 17 17 - - - - 21
WHOQOL2 17 15 15 15 15 14 15 15 15 16 17 - - - - 19
WHOQOL3 7 7 7 7 7 7 8 7 7 8 8 - - - - 8
WHOQOL4 19 22 20 26 25 25 24 24 24 24 23 - - - - 27
WHOQOL 60 63 61 68 67 64 66 64 64 65 65 - - - - 75
Abbreviations not used in the text: W0-W15: weeks 0-15, CGI-I: Clinical Global Impression-Improvement, WHOQOL parts: 1 (somatic), 2 
(psychologic), 3 (social), 4 (environment) and total score. HDRS: Hamilton Depression Rating Scale, YMRS: Young Mania Rating Scale, 
HAMA: Hamilton Anxiety Scale, CGI: Clinical Global Impression, WHOQOL: World He-alth Organization Quality of Life Scale
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mood was quite stable and the patient gradually improved. 

Psychological assessments (Table 2)
In depressive, hypomanic or manic but also euthymic bi-

polar patients the cognitive functioning is significantly worse 
than in normal population.22,23 Assessing the progress in the 
treatment we compared the performance results of such fu-
nctions as attention [Wisconsin Card Sorting Test (WCST), d2 
test], direct visual memory [Benton Visual Retention Test 
(BVRT) - method A, versions C and D], direct auditory mem-
ory (repeating digits directly) and operational memory (WCST, 
repeating digits backwards), visuo-spatial working memory 
[WCST, Trail Making Test (TMT) - Part B], psychomotor spe-
ed (TMT - Part A), language and communication functions 
of the right hemisphere [The Right Hemisphere Language Ba-
ttery, polish version (RHLB-PL)], auditory verbal learning [Au-
ditory-Visual Learning Test (AVLT) - with two alternative ver-
sions], verbal fluency (semantic: animals, fruits and phonemic: 
letters K and S) and executive functions [Ruff Figural Fluency 
Test (RFFT), TMT - Part B].

Cognitive functioning results before and after the treatment 
indicate a marked improvement in auditory verbal learning, 
accuracy of verbal material learning and reduction of suscep-
tibility to distraction. The numerical parameters of concentra-
tion, perceptual speed and accuracy of work also improved.

The overall result of right hemisphere language functions 
and communication skills, direct auditory and operating me-
mory and psychomotor speed remained on similar levels be-
fore and after the memantine treatment.

The results of direct visual memory tests are difficult to com-
ment. The numerical parameters (the number of wrong and 

right answers) were slightly worse in the second assessment, 
however, despite the alternative version of the test, it cannot be 
regarded as equivalent in terms of psychometric properties. The 
WCST results were slightly worse on the second assessment. 

The numerical parameters (both semantic and phonemic) 
of verbal fluency in both assessments were similar.

In the RFFT and TMT (Part B) tests, assessing - among oth-
ers - executive functions, a qualitative improvement in the ef-
ficiency of planning (the use of a rotation strategy in RFFT) and 
also in the control of action (error-free switching of the TMT) 
was observed. This improvement may be partly explained by 
the learning effect.

Quality of life
Quality of life was assessed using the popular WHOQOL-

BREF (Table 1). Parallelly to the clinical improvement, we also 
noted better quality of life parameters in the items describing 
physical functioning - e.g., sleep, energy, treatment, pain (part 1) 
and environment - finances, health services, living place (part 4). 

Due to persistent mild depressive symptoms with a relati-
vely excessive drive reduction, memantine and mianserin were 
stopped and venlafaxine was started (up to 75 mg per day). 
This resulted in a satisfactory drive improvement and remis-
sion of the depression without any manic symptoms for 3 
weeks (weeks 11-15 in Table 2). 

DISCUSSION

Understanding the involvement of the glutamatergic sys-
tem in the control of mood may lead to the intensification of 
research in this field and finding new therapeutic options in 

Table 2. Psychological test results

W0 W10
WCST errors (%) 23 26
WCST pers err (%) 8 13
WCST n-pers err (%) 14 14
WCST cat (%) 6 6
TMT1 (s) 34, no errors 35, no errors
TMT2 (s) 196, numerous errors 114, no errors
Semantic verbal fluency 19 elements, 1 perseveration 23 items
Phonemic verbal fluency 8 elements+perseverations 11 elements
d2 test Q1, Q1, Q4 Q2, Q2, Q4e
AVLT

1. Learning curve 
2. Recall 
3. Recognition
4. Delayed recall

2, 5, 5, 5, 5 items 
4 items+1 confabulation 

5 errors
4 items

4, 10, 9, 11, 11 items
8 items
3 errors
10 items

pers err: perseverative errors, n-pers err: nonperseverative errors, cat: number of categories, WCST: Wisconsin Card Sorting Test, TMT: Trail 
Making Test, AVLT: Auditory-Visual Learning Test
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BD and major depression. Modulation of glutamatergic meta-
botropic and ionotropic AMPA receptors is considered a pro-
mising therapeutic approach in the treatment of affective dis-
orders.26,27

In the described patient with bipolar depression we observ-
ed a symptomatic improvement during the memantine aug-
mentation of lithium, olanzapine and mianserin treatment. In-
terestingly, memantine was significantly more effective com-
paring to mianserin. We do not consider that the observed 
improvement is linked with the natural end of the depressive 
period because part of the important symptoms (e.g., drive re-
duction, decreased activity) remained on similar levels dur-
ing the entire observation period. However, improvement in 
other basic depressive symptoms as mood, quality of sleep, 
appetite and also stability of mood was clinically relevant in-
dicating the efficacy of memantine. Due to the methodological 
limitations of case reports conclusions should be formulated 
carefully.

Considering the cognitive parameters, after 10 weeks of me-
mantine use we observed a mild improvement in most aspects 
of functioning. Clearer improvement resulting from the action 
of memantine and lower severity of depressive symptoms 
would be expected, however even in euthymic bipolar patients 
cognition dysfunction in most aspects is similar to that in mild 
cognitive impairment (MCI).23 In this relatively short obser-
vation period there were no major mood swings. This may in-
dicate some mood stabilizing properties of memantine. Also 
the general quality of life of the patient has improved. Very 
good tolerability of memantine should also be emphasized here.

Further clinical trials of memantine and other glutamatergic 
agents assessing its antidepressive, antimanic and/or mood 
stabilizing properties are needed. 
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