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A randomized double-blind placebo-controlled trial of combined 
escitalopram and memantine for older adults with major 
depression and subjective memory complaints

Helen Lavretsky, M.D., M.S.1, Kelsey T. Laird, Ph.D.1, Beatrix Krause-Sorio, Ph.D.1, Brandon 
F. Heimberg, M.S.1, Jillian Yeargin, M.A.1, Adrienne Grzenda, M.D., Ph.D.1, Pauline Wu, D.O.
1, Kitikan Thana-Udom, M.D.1,2, Linda M. Ercoli, Ph.D.1, Prabha Siddarth, Ph.D.1

1Jane and Terry Semel Institute for Neuroscience and Human Behavior, UCLA, Los Angeles, CA, 
USA 2Department of Psychiatry, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, 
Thailand

Abstract

Objectives—Geriatric depression is difficult to treat and frequently accompanied by cognitive 

complaints that increase risk for dementia. New treatment strategies targeting both depression and 

cognition are urgently needed.

Methods—We conducted a 6-month double-blind placebo-controlled trial to assess the efficacy 

and tolerability of escitalopram + memantine (ESC/MEM) compared to escitalopram + placebo 

(ESC/PBO) for improving mood and cognitive functioning in depressed older adults with 

subjective memory complaints (). Primary outcome was change in depression as assessed by the 

HAM-D post-treatment (at 6 months). Remission was defined as HAM-D <6; naturalistic follow-

up continued until 12 months.

Results—Of the 95 randomized participants, 62 completed the 6-month assessment. Dropout and 

tolerability did not differ between groups. Mean daily escitalopram dose was 11.1 mg (SD=3.7; 

range: 5–20 mg). Mean daily memantine dose was 19.3 mg (SD=2.6; range 10–20 mg). Remission 

rate within ESC/MEM was 45.8% and 47.9%, compared to 38.3% and 31.9% in ESC/PBO, at 3 

and 6 months respectively (χ2(1)=2.0, p=0.15). Both groups improved significantly on the HAM-

D at 3, 6 and 12 months, with no observed between-group differences. ESC/MEM demonstrated 

greater improvement in delayed recall (F(2,82)=4.3, p=.02) and executive functioning 

(F(2,82)=5.1, p=.01) at 12 months compared to ESC/PBO.

Conclusions—The combination of memantine with escitalopram was well-tolerated and as 

effective as escitalopram and placebo in improving depression using HAM-D. Combination 
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memantine and escitalopram was significantly more effective than escitalopram and placebo in 

improving cognitive outcomes at 12 months. Future reports will address the role of biomarkers of 

aging in treatment response.

Geriatric depression is a common and debilitating disorder, with 1–5% of the general 

population and 10–15% of primary care patients meeting criteria for major depressive 

disorder (MDD) (1, 2). Geriatric depression has a poorer prognosis compared to depression 

experienced earlier in life (3–9), with over 60% of geriatric patients failing to achieve 

remission in response to first-line antidepressant treatment (10, 11). In addition, depression 

in late life is often accompanied by cognitive impairment (12) that often persists beyond 

successful treatment of the depression (13). Both depression and cognitive impairment are 

known risk factors for dementia (14), and among older adults with mild cognitive 

impairment (MCI), those with comorbid depression are 28% more likely to develop 

dementia than those without depression (15). Likewise, endorsement of subjective memory 

complaints, even with normal performance on neuropsychological tests, is associated with 

Alzheimer disease (AD) biomarkers and increased risk for MCI and dementia (16). 

Therefore, treatment strategies for geriatric depression that target both depressive symptoms 

and cognitive functioning are urgently needed. One prior study investigated antidepressant 

therapy augmentation with donepezil for treatment of geriatric depression, but found no 

reduction in conversion to dementia or depression recurrence in a placebo-controlled trial 

(17).

Accumulating research evidence points to the role of glutamate in the pathophysiology of 

MDD (18). N-methyl-D-aspartate (NMDA) is a postsynaptic ionotropic receptor that 

modulates glutamate transmission and has demonstrated involvement in synaptic plasticity 

and memory function. NMDA antagonists have been shown to have antidepressant effects in 

both animal (19–22) and human studies (23–25). Memantine is a low-to-moderate affinity 

noncompetitive NMDA receptor antagonist that reduces excessive glutamate receptor 

signaling and is used to slow cognitive decline in Alzheimer’s Disease (AD) (26). A 

systematic review and meta-analysis including data from 6 RCTs conducted with older 

adults with dementia found that memantine significantly decreased overall behavioral and 

psychological symptoms compared to placebo (27). Although the antidepressant effects of 

memantine have been well-documented in animal models, evidence of an antidepressant 

effect in humans has been mixed (28–34).

Escitalopram is a selective serotonin reuptake inhibitor (SSRI) with documented efficacy, 

tolerability, and safety for treatment of geriatric depression. In studies of older adults with 

depression, escitalopram has been compared favorably to citalopram (35) as well as 

serotonin-norepinephrine reuptake inhibitors (SNRIs) including duloxetine and venlafaxine 

(36). In an open-label trial conducted with older depressed adults with cognitive impairment, 

12 months of combined escitalopram and memantine was associated with improved 

cognition and a low rate of conversion to dementia (37). One prior 8-week pilot study of 

depressed older adults receiving citalopram reported no significant between-group difference 

in depressive symptoms following treatment with add-on memantine vs. placebo (38), but a 

longer follow-up may be required in order to detect potential benefits for mood and 

cognition.
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We performed a 6-month randomized double-blind placebo-controlled trial of escitalopram 

combined with either memantine or placebo in older depressed adults who endorsed 

subjective memory complaints (a group at high risk for conversion to MCI and AD). We 

report the primary outcome of depression severity measured by change in 24-item HAM-D 

score at mid-treatment (3 months), post-treatment (6 months), and at naturalistic follow-up 

(12 months). Secondary outcomes included depressive symptoms as assessed by the 

Montgomery-Åsberg Depression Rating Scale (MADRS) (52), clinical global impression 

(CGI), anxiety symptoms, apathy, and psychological resilience. We assessed domains of 

cognition frequently impaired in geriatric depression: learning (39), memory (delayed recall) 

(40), and executive functioning (41–43) at 6 and 12 months. We hypothesized that 

depression and memory would improve more with the combination treatment of memantine 

and escitalopram compared to escitalopram and placebo at 6 and 12 months.

Methods

Participants

The UCLA Institutional Review Board approved all study procedures (). Participants were 

recruited from the UCLA Neuropsychiatric Hospital inpatient and outpatient service and 

from community advertising between October 2013 and May 2018. Three hundred and 

sixty-one individuals were assessed via phone screening, yielding 115 participants for in-

person diagnostic interview. Of these, 95 met inclusion criteria and were randomized to 

receive either escitalopram with placebo (n= 47) or escitalopram with memantine (n = 48) 

(please see CONSORT diagram; Figure 1). Participants provided written informed consent 

prior to study enrollment.

Inclusion and Exclusion Criteria

The Structured Clinical Interview for DSM-IVR/DSM-5 (SCID) was administered by HL or 

a trained, masters-level research associate to diagnose MDD and rule out other diagnoses 

(e.g., psychosis). Inclusion criteria were: 1) presence of MDD according to DSM-IVR/

DSM-5 criteria; 2) score of ≥ 16 on the 24-item Hamilton Rating Scale for Depression 

(HAM-D)(44); 3) subjective memory complaints (affirmative response to the question, 

“Have you experienced memory problems over the past 6 months?” during phone 

screening); 4) absence of dementia (see “Screening for Dementia) below); and 4) age ≥ 60 

years. Exclusion criteria were: 1) lifetime history of any psychiatric disorder except MDD, 

co-morbid anxiety, or insomnia; 2) recent and/or current unstable medical or neurological 

disorders; 3) diagnosis of moderate or severe neurocognitive impairment; or 4) known 

allergic reaction to escitalopram or memantine. Participants were free of psychotropic 

medications for at least two weeks before starting the trial (four weeks in the case of 

fluoxetine). No participants were currently taking a cognitive enhancer at study entry.

Screening for Dementia

The evaluation for dementia included: 1) An interview by a study psychiatrist who also 

administered the Clinical Dementia Rating Scale) (47) to identify physical and cognitive 

limitations; 2) a standard battery of hematologic studies, blood chemistries, liver and thyroid 

function tests, B12 and folate levels, and RPR test; 3) neurological examination (UPDRS); 
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4) neuropsychological examination (detailed below); and 5) psychiatric evaluation (SCID-

DSM-IVR/5). In addition, individuals with an established dementia diagnosis or who scored 

≤ 23 on the Mini-Mental State Examination (MMSE) (45, 46) were considered to have 

dementia and were excluded.

Diagnosis of MCI

Whether or not eligible participants met criteria for MCI was determined using established 

guidelines (48, 49). MCI was defined as: 1) a stage between normal cognition and dementia 

(Clinical Dementia Rating Scale (CDR) score of 0.5 (47)); 2) patient-reported decline in 

cognition; 3) objective impairment on neurocognitive testing; 4) no significant functional 

impairment. Objective impairment on neurocognitive testing was defined as scoring one 

standard deviation (SD) below age- and education-specific norms on at least two screening 

memory tests (Hopkins Verbal Learning Test, Revised, [either Total or Delayed scores] and 

Wechsler Memory Scale Third Edition, WMS-III, verbal paired associates, [either Total or 

Delayed scores]). Participants who met this criterion and had a CDR score of 0.5 were 

classified as having amnestic MCI (either single or multiple domains) (50).

Randomization

Eligible participants were randomized in a 1:1 ratio to escitalopram/placebo or escitalopram/

memantine using a computer-generated random assignment scheme. A block randomization 

strategy (with randomly selected blocks of length 4 and 6) was used to maintain balance 

throughout the trial.

Intervention Procedures

All study participants received a 14-day supply of the study medications that were prepared 

and dispensed by the UCLA Pharmacy. All participants received 10–20 mg of escitalopram 

daily open-label throughout the trial. Matching capsules containing memantine (MEM) or 

placebo were given and titrated from 5 mg/day up to 10 mg twice daily (i.e., 20 mg per day) 

during the first four weeks. Participants with insufficient improvement (as indicated by a 

CGI improvement rating ≥3) at the completion of week 4 were titrated upward on the 

escitalopram dose to 20 mg per day. Participants with a CGI improvement rating of 1 or 2 

were instructed to continue with the same dose. Participants reporting side effects attributed 

to the study medications were instructed to decrease their dosage. The minimum allowed 

dosages were 5 mg once daily for MEM and 10 mg once daily for escitalopram. The 

expected effective dose of MEM was 20 mg daily. All in-person assessments were done 

weekly for the first month, then bi-weekly for additional 3 months, and monthly thereafter. 

Measures of depression and safety were administered at each visit; secondary clinical 

measures were assessed at 3, 6, and 12 months, while cognitive outcomes were assessed at 6 

and 12 months.

Safety Assessments

All participants received an initial baseline medical assessment including a complete 

physical examination with neurological and neuropsychiatric examinations, 

electrocardiogram (ECG), and laboratory testing.
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Clinical Measures

Depression—The primary outcome measure was change on the 24-item Hamilton 

Depression Rating Scale (HAM-D-) at post treatment (6 months) (44). Remission of 

depressive symptoms was defined as a HAM-D score ≤6. The clinician-administered 

Clinical Global Impressions (CGI) Severity and Improvement scales (51) were used to 

quantify overall severity of depression and improvement over time. Higher scores indicate 

greater severity and lesser improvement. The Montgomery-Åsberg Depression Rating Scale 

(MADRS)(52) was used as a secondary measure of depressive symptoms.

Additional secondary outcomes included symptoms that frequently co-occur with geriatric 

depression and predict poorer treatment response, such as apathy (53–56) and anxiety (57). 

We also assessed psychological resilience (a protective factor shown to improve treatment 

response in geriatric depression) (58), comorbid medical burden (a predictor of outcomes in 

geriatric depression)(59, 60), and vascular risk factors associated with both geriatric 

depression and cognitive impairment (61, 62).

Apathy—Comorbid apathy was evaluated using the clinician-rated Apathy Evaluation 

Scale (AES)(63). AES total scores range from 18–72 (lower scores indicate greater apathy).

Anxiety—Anxiety symptoms were assessed via the 14-item clinician-rated Hamilton 

Anxiety Rating Scale (HAM-A) (64, 65).

Resilience—Psychological resilience (including items reflecting grit, coping self-efficacy, 

and spirituality) (66) was assessed via the 25-item Connor-Davidson Resilience Scale (CD-

RISC) (67). Higher scores indicate greater resilience.

Physical health—Medical comorbidity was quantified at baseline using the clinician-rated 

Cumulative Illness Rating Scale for Geriatrics (CIRS-G (68)); higher scores indicate greater 

illness severity. Cerebrovascular risk (CVRF) was assessed via the ‘Stroke Risk Factor 

Prediction Chart’ from the Framingham Study (62).

Cognitive assessment—Participants completed a comprehensive neuropsychological 

test battery at baseline, 6 months and 12 months to assess the following cognitive domains: 

learning (California Verbal Learning Test-II [Trial 1 through 5 Total] (69), Rey-Osterrieth 

Complex Figure Test [3-minute recall] (70), Verbal Pairs Associate [immediate recall]) (71); 

delayed recall (California Verbal Learning Test-II [long delayed free recall](69), Rey-

Osterrieth Complex Figure Test [30-minute delayed recall] (70), Verbal Paired Associates 

(delayed recall) (71)), and executive functioning (Trail Making Test B(72), Stroop 

interference [Golden version](73), Controlled Oral Word Association test [FAS] (74, 75)). 

We transformed raw scores to z-scores for each test score for each participant. Z-scores were 

reversed when necessary so that higher z-scores represent higher performance for all 

measures. These z-scores were averaged within each neuropsychological domain to produce 

composite scores and then averaged over all tests to calculate a global cognitive performance 

score.
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Subjective memory complaints—Subjective memory complaints were assessed via the 

64-item Memory Functioning Questionnaire (MFQ) scale (76). Higher scores indicate 

higher self-reported memory functioning (i.e., fewer memory complaints).

Statistical analysis—Data were entered at the time of collection and analyzed after 

completion of the trial. All data were inspected for outliers, homogeneity of variance and 

other assumptions to ensure their appropriateness for parametric statistical tests. Safety 

analyses were performed using descriptive statistics and frequency distribution of dropouts. 

The treatment groups were compared using t-tests (for continuous variables) or chi-squared 

tests (for categorical variables) on all demographic and clinical measures at baseline. 

Subjective memory reports were compared between the study sample at baseline and a 

normative sample (52) using t-tests. Intent-to-treat analyses were used for all outcomes. 

Continuous outcomes (e.g., depression, cognitive scores) were analyzed using a mixed 

effects general linear model, as implemented in SAS PROC MIXED, including treatment 

group as the between-subject factor, time as the within-subject factor, and the interaction 

term between time and treatment group. Age, sex, education, and any variables that differed 

between treatment groups at baseline (see Results) were used as additional covariates 

(education was controlled for in analyses of cognitive outcomes only). The proportion of 

participants who achieved remission was analyzed using a chi-squared test. MADRS and 

CGI - Severity scales were used as secondary measures of depression outcome. Anxiety, 

apathy, and psychological resilience were analyzed using ANCOVAs, with group, age, sex 

and baseline scores as predictors. Post hoc analyses determined the significance of specific 

pair-wise group differences and within-group changes. We present test scores and statistics 

as well as effect sizes (Cohen’s d) for group differences. Effect size magnitude was 

interpreted using Cohen’s(77) guidelines for standardized mean difference (SMD) of 0.2, 

0.5, and 0.8, as representing small, medium, and large effect sizes, respectively. Given the 

novel and preliminary nature of the study, we present results of analyses conducted on a 

range of secondary outcome measures and set the level of significance at the alpha level of p 

≤ 0.05, two-tailed, without accounting for multiple comparisons. As such, results for 

secondary outcome measures should be interpreted with caution.

Results

Sample Characteristics

Baseline demographic and clinical characteristics of the randomized sample (n = 95) by 

treatment group are summarized in Table 1. The average age of participants at baseline was 

71.9 (SD=6.8) years, the mean depression severity was 17.8 (SD=2.3) on the HAM-D, and 

the average MMSE score was 27.9 (SD=1.7). At baseline, treatment groups did not differ 

significantly in age, sex ratio, education, race, MMSE, HAM-D, CD-RISC, CIRS and CVRF 

scores. Treatment groups did differ significantly in baseline MADRS, HAM-A, AES, and 

MFQ (Seriousness of Forgetting) scores. Therefore, all analyses of the primary outcome 

measures were conducted with these variables as covariates. Scores on the MFQ factors 

indicated that memory complaints were significantly greater in our sample (Table 2) 

compared with normative samples aged 60–89 years (52). Thirteen participants (13.7% of 
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the sample) met criteria for MCI at baseline (7 in the ESC/MEM and 6 in the ESC/PBO 

groups).

Escitalopram (ESC) daily doses ranged between 5–20 mg; memantine (MEM) daily doses 

ranged between 10–20 mg. Mean escitalopram dose did not significantly differ between 

groups (ESC/MEM: 10.5 (3.9) mg; ESC/PBO: 11.7 (3.5) mg). Mean memantine dose was 

19.3 (2.6) mg in the ESC/MEM group. Thirty-five ESC/MEM and 32 ESC/PBO participants 

completed the midpoint assessment at 3 months; 33 ESC/MEM and 29 ESC/PBO 

participants completed the post-treatment assessment at 6 months (Figure 1). Twenty-three 

ESC/MEM and 21 ESC/PBO participants completed the naturalistic follow-up assessment at 

12 months. Dropout rates did not significantly differ between the two arms (3 months: 

27.1% ESC/MEM and 31.9% ESC/PBO; 6 months: 31.3% ESC/ MEM and 38.3% ESC/

PBO; 12 months: 52.1% ESC/MEM and 55.3% ESC/PBO (Fisher’s exact p-value = 0.6 (3 

months), 0.5 (6 months) and 0.8 (12 months)). Tolerability as assessed by number of side 

effects did not differ between two arms (ESC/MEM: median number of side effects = 1, 

range 0–11; ESC/PBO: median number of side effects = 1, range 0–11; Kruskal-Wallis 

χ2(1) = 1.1, p = 0.3). Details of all side effects reported by participants are included in 

theSupplementary Table.

Changes in Outcome Measures

Depression

Primary outcome

HAM-D: HAM-D scores at baseline, 3 months, 6 months, and 12 months as well as 

estimated effect sizes (Cohen’s ds) with associated 95% confidence intervals for the two 

study arms are presented in Table 3. Treatment groups did not significantly differ in change 

on HAM-D score from baseline to 3 months (F(8,84) = 1.38, p = 0.2), 6 months (F(12,84) = 

1.0, p = 0.5) or 12 months (F(18,84) = 0.8, p = 0.7). Both groups demonstrated significant 

improvement in depressive symptoms from baseline to 3 months (ESC/MEM: change in 

HAM-D = −11.7 (4.7), t(34)=−14.7, p < .0001; ESC/PBO: change in HAM-D = −11.3 (4.4), 

t(31)=−14.5, p < .0001), 6 months (ESC/MEM: change in HAM-D = −11.8 (4.9), t(32)=

−13.8, p < .0001; ESC/PBO: change in HAM-D = −11.1 (4.9), t(28)=−12.1, p < .0001) and 

12 months (ESC/MEM: change in HAM-D = −9.9 (6.1), t(22)=−7.7, p < .0001; ESC/PBO: 

change in HAM-D = −12.2 (5.7), t(20)=−9.8, p < .0001). Changes in HAM-D over time are 

depicted graphically in Figure 2.

Secondary outcome measures

MADRS: Controlling for age, sex and baseline scores, the group difference in change in 

MADRS score did not reach significance at 3 months (F(1,62) = 3.1, p=.08) or at 12 months 

(F(1,39) = 0.1, p=.9). However, there was a significant group difference in change in 

MADRS score from baseline to 6 months (F(1,57) = 6.5, p=.01) (Table 3, Figure 2). While 

both groups demonstrated significant improvement in MADRS scores at 6 months (ESC/

MEM: change in MADRS = −10.2 (5.4), t(32)=−10.9, p < .0001; ESC/PBO: change in 

MADRS = −5.8 (4.8), t(28)=−6.5, p < .0001), the change in ESC/MEM group was 

significantly greater.
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CGI: Changes in clinician-rated global impression of depression severity as assessed by the 

CGI did not significantly differ between groups at 3 months (F(7,72) = 1.69, p = 0.2) or 6 

months (F(11,72) = 1.4, p = 0.2) but were significantly different at 12 months (F(17,72) = 

2.2, p = 0.01). To compare the groups in the proportion of participants who experienced 

clinically significant improvement, we combined those with CGI Improvement score of 1 or 

2 (very much or much improved). In the ESC/MEM group, twenty-five participants (52.1%) 

improved much or very much compared to 15 participants (31.9%) of ESC/PBO group 

(χ2(1)=3.9; p= 0.06) at the 3-month assessment. Twenty participants (41.7%) improved 

much or very much compared to 14 participants (29.8%) of ESC/PBO group (χ2(1)=1.5; p= 

0.2) at the 6-month assessment. At the 12-month assessment, 16 of the remaining 23 

participants (69.6%) in the ESC/MEM group and 14 of the remaining 21 participants 

(66.7%) in the ESC/PBO group improved.

Remitter analyses: Twenty-two of 48 ESC/MEM participants (45.8%) met remission 

criteria (HAM-D ≤ 6) at 3 months, and 18 of 47 ESC/PBO participants (38.3%) remitted. 

This difference was not statistically significant (χ2(1)=0.6, p=0.5). At 6 months, 23 

ESC/MEM participants (47.9%) and 15 ESC/PBO participants (31.9%) continued in 

remission. This difference was not statistically significant (χ2(1)=2.5, p=0.1). The Number 

Needed to Treat (NNT), defined as the number of patients that need to be treated with 

ESC/MEM in order for one patient to remit compared to ESC/PBO was 7. In the analyses of 

predictors of remission at 3 and 6 months, only lower anxiety scores at baseline (HAM-A) 

were significantly associated with treatment remission, χ2(1)= 6.2, p = .01 at 3 months, and 

χ2(1) = 5.3, p = .02 at 6 months. Remitters had lower anxiety at baseline (mean(sd) = 

8.1(3.3)) compared to non-remitters (mean(SD) = 10.7(4.1)).

Cognition: Z-scores for each of the cognitive domains (learning, delayed recall and 

executive functioning) as well as global cognitive performance at baseline, 6 months, and 12 

months are presented in Table 3. No significant between-group differences were observed at 

baseline or 6 months. However, significant between-group differences favoring the 

ESC/MEM group were observed at 12 months in delayed recall (F(2,82)=4.3, p=.02) and 

executive functioning (F(2,82)=5.1, p=.01) as well as the global performance score 

(F(2,82)=7.2, p=.001). Controlling for change in HAM-D did not change these findings.

Apathy: There were no significant between-group differences in apathy at either the 3-

month (F(1,61) = 3.5, p = 0.06) or 6-month (F(1,56) = 2.1, p = 0.15) assessment. At the 3-

month assessment, the ESC/MEM group improved significantly in apathy (change in AES = 

9.2 (7.7), t(34)=7.0,p < 0.0001) and the ESC/PBO group did not (change in AES = 3.9 

(10.4), t(31)=1.6, p = 0.1) and at the 6-month assessment, both groups improved in apathy 

(ESC/MEM group change in AES = 10.0 (8.7), t(32)=6.6, p < 0.0001; ESC/PBO group 

change in AES = 4.5 (8.1), t(28)=2.9, p = 0.007).

Anxiety: The between-group difference in change in anxiety was significant at 6 months 

(F(1,57) = 4.2, p = 0.04), but not at 3 or 12 months. Both groups improved in anxiety at 6 

months (ESC/MEM: change in HAM-A = −4.8 (4.0), t(32)=−6.9, p < 0.0001; ESC/PBO: 

change in HAM-A = −2.5 (3.8), t(28)=−3.5, p = 0.002 at 6 months) but the improvement for 
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the ESC/MEM group was greater. However, the 6-month between-group difference was no 

longer significant after controlling for change in HAM-D (F(1,56) = 3.21, p = 0.08).

Resilience: The between-group difference in change in resilience was not significant 

(F(1,62) = 0.0, p = 0.9 at 3 months; F(1,57) = 1.0, p = 0.3 at 6 months). While the 

ESC/MEM group improved in resilience at both 3 and 6 month assessments (change in CD-

RISC = 9.2 (12.2), t(34)=4.5, p < 0.0001 at 3 months; 11.1 (8.5), t(32)=7.5, p < 0.0001 at 6 

months), the improvement in the ESC/PBO group was significant only at 3 months (change 

in CD-RISC = 7.6 (17.6), t(31)=2.5, p =0.02 at 3 months; 5.7 (17.6), t(28)=1.7, p =0.1 at 6 

months).

Discussion

Our study is the first placebo-controlled RCT to evaluate the effect of combination 

memantine and escitalopram on mood and cognitive function in older adults with major 

depression and subjective memory complaints. Although we failed to find group differences 

on the primary outcome of depression symptoms as assessed by change in HAM-D, the 

combination of memantine and escitalopram resulted in significantly improved mood as 

assessed by MADRS and anxiety (HAM-A) at 6 months, and cognitive function at 12 

months, compared to escitalopram and placebo. The magnitude of these effects ranged from 

medium to large on the MADRS and anxiety at 3 and 6 months. The magnitude of the 

between-group difference in global cognitive function at 12 months was large. These results 

are consistent with those of a prior open-label study demonstrating a significant effect of 

combined escitalopram and memantine on cognitive performance at 12 months in depressed 

older adults with cognitive impairment (37). Although the combination of escitalopram and 

memantine also appeared beneficial for apathy and resilience that achieved moderate effect 

sizes at 6 months, the between-group differences failed to reach statistical significance. After 

we controlled for change in HAM-D, the change in HAM-A was no longer significant, 

which highlights the inter-related nature of depression and anxiety symptoms. By contrast, 

all cognitive outcomes remained significantly different between the groups after controlling 

for change in HAM-D. This suggests that improvement in domains of cognitive function 

occurred independently from improvement in depression and highlights the importance of 

identifying treatment approaches for this population that target both depression and 

cognition.

In our study, between-group differences in mood improvement were statistically significant 

only for the MADRS post-treatment and not the HAM-D. This is consistent with reports 

showing the MADRS to be more sensitive to treatment-related changes in depression 

severity compared to the HAM-D (79). The significant change in MADRS scores is further 

supported by the clinician ratings of overall depression severity, which decreased 

significantly by 12 months in the ESC/MEM compared to ESC/PBO group (80–82).

Two previous RCTs of memantine treatment in geriatric depression reported no significant 

effects using the HAM-D. An RCT of citalopram plus memantine vs. citalopram vs. placebo 

found no significant effect of 20 mg daily memantine on depression in older adults with 

MDD as assessed by either the HAM-D or the Geriatric Depression Scale (38). Another 
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RCT examined the effect of memantine vs. placebo among older adults who had recently 

been admitted to a skilled nursing facility and were experiencing depressive symptoms (31). 

They reported no significant effect of 20 mg memantine daily on depressive symptoms as 

assessed by the HAM-D. Each of these authors posited that the dose of memantine (20 mg 

per day; the maximum dose approved for human use and the same used in the current study) 

may have been insufficient to elicit significantly improved treatment response. The results of 

our study also support prior reports of good tolerability of 20 mg of memantine in depressed 

older adults (31, 38), as drop-out rates and reported side effects were similar across 

treatment groups.

Several limitations of the current study should be noted. First, we used a convenience sample 

of outpatients with moderate MDD and subjective memory complaints. Our sample was 

relatively demographically homogenous, with the majority being Caucasian and college-

educated. Although we enrolled participants with subjective memory complaints, relatively 

few met criteria for MCI, and participants with psychiatric comorbidity, suicidality, or 

moderate-to-severe neurocognitive impairment were excluded. As such, our results may not 

generalize to patients with acute medical illness, severe depression, more severe cognitive 

impairment, or more demographically diverse samples. Second, we observed significant 

differences in several measures between treatment groups at baseline. Third, there was 

relatively high dropout rate at 12 months and further the missingness at 12-month may not 

be at random, but rather affected by tolerability and perceived improvement; thus the 12-

month results, especially those related to cognition, are likely underpowered and should be 

regarded as preliminary and will need to be confirmed in larger samples. Finally, we note 

that due to the novel nature of the study and out of concern that multiplicity adjustment 

might obscure possibly important findings,–we did not correct for multiple comparisons in 

our analyses. As such, there is a distinct possibility of Type I error, and analyses of 

secondary outcomes should be interpreted with caution.

Despite these limitations, our study is the first placebo-controlled RCT to address the 

potential of memantine combination with escitalopram to enhance clinical and cognitive 

outcomes in geriatric depression presenting with subjective memory complaints over the 

course of 6–12 months. Our results suggest that this combination is safe and may improve 

symptoms of depression, anxiety and cognitive outcomes in this difficult-to-treat population. 

Detection of improvement in cognitive function may require follow-up of 12 months or 

longer. This is consistent with in vitro and in vivo research suggesting that memantine may 

improve cognition through both synaptic and extrasynaptic NMDA inhibition as well 

glutamate/NMDA-mediated neurodegeneration. Cognitive benefits follow molecular 

alterations and tissue remodeling that may require at least 12 months before detection of 

significant change on cognitive outcomes. We are currently analyzing the role of change in 

biomarkers of aging in the heterogeneity of treatment response that could shed light on the 

mechanisms of observed cognitive effects. Future studies with longer follow-up period 

should address the potential of combination escitalopram and memantine to prevent or 

reverse cognitive decline in older adults with major depression.
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Highlights

• New treatment strategies targeting both depression and cognitive impairment 

in older adults are urgently needed.

• In our randomized controlled trial of escitalopram + memantine (ESC/MEM) 

vs. escitalopram + placebo (ESC/PBO), ESC/MEM for geriatric major 

depression with subjective memory complaints was as effective in reducing 

severity of depression post-treatment, but it was more effective in improving 

cognitive outcomes at 12 month follow-up compared to ESC/PBO.

• Our results indicate that the combination of memantine with escitalopram is 

safe and effective for improving clinical and cognitive outcomes in the 

difficult-to-treat population.
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Figure 1. 
Consort diagram.
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Figure 2. Change in depressive symptoms over time.
Note: Asterisks indicate significant (p<.05) between-group differences in MADRS mean 

changes from baseline to timepoint indicated, as estimated by a mixed effects general linear 

model, including treatment group, time, and time by treatment group interaction, controlling 

for age, sex and baseline scores. Week 1: t(91) = 3.77, p = .0003. Week 3: t(91) = 2.23, p = .

03. Week 4: t(91) = 2.50, p = .01. Week 6: t(91) = 2.86, p = .005. Week 8: t(91) = 2.20, p = .

03. Week 10: t(91) = 2.05, p = .04. Week 12: t(91) = 2.29, p = .02. Week 14: t(91) = 2.22, p 

= .03. Week 16: t(91) = 2.65, p = .01. Week 24: t(91) = 3.27, p = .002
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Table 1.

Comparison of baseline clinical and demographic characteristics.

ESC/MEM (n=48) M(SD) ESC/PBO (n=47) M(SD) Statistic

Demographics

Age 71.0 (6.9) 72.8 (6.8) t(93)=1.3, p=2

Women (%) 26 (54.2%) 25 (53.2%) χ2(1)=0.0, p=9

Education 15.7 (2.4) 16.2 (2.6) t(93)=1.0, p=.3

Race (%) 37 (77.1%) 33 (73.3%) Fisher’s exact p = 0.3

 Caucasian 37 (77.1%) 33 (73.3%)

 African American 4 (8.3%) 2 (4.4%)

 Other 4 (8.3%) 2 (4.4%)

 Hispanic 3 (6.3%) 8 (17.8%)

Age at depression onset 45.7 (22.2) 44.2 (23.5) t(90) = 0.3, p = 0.8

Number of episodes 4.6 (3.9) 5.3 (5.2) t(90) = 0.7, p = 0.5

Chronic course >24 month 37 (77.1%) 34 (73.9%) χ2(1)=0.1, p=.7

MMSE 28.1 (1.7) 27.6 (1.7) t(92) = 1.5, p = .1

MCI 7 (15%) 6 (13%) Fisher’s exact p = 1.0

Clinical Measures

HAM-D 17.8 (2.3) 17.7 (2.4) t(93)=0.2, p = 0.8

MADRS 16.7 (3.2) 14.8 (3.5) t(93)=2.8, p = 0.01

HAM-A 10.0 (3.5) 8.4 (4.0) t(93)=2.0, p = 0.04

AES 46.1 (9.0) 50.0 (8.8) t(93)=2.2, p = 0.03

CDRISC 56.5 (14.6) 62.0 (18.1) t(93)=1.6, p = 0.1

CGI - Severity 3.3 (0.7) 3.5 (0.6) t(77) = 1.1, p = 0.3

CIRS-G 5.1 (3.2) 4.6 (3.6) t(93)=0.8, p = 0.4

CVRF 10.5(4.7) 11.3(4.3) t(93)=0.9, p = 0.4

Memory Functioning Questionnaire

 Frequency of forgetting 138.1 (32.2) 149.8 (30.5) t(91) = 1.8, p = .08

 Seriousness of forgetting 66.8 (25.1) 80.6 (19.7) t(91) = 3.0, p = .004

 Retrospective functioning 14.2 (5.4) 14.9 (6.2) t(91)=0.6, p = 0.6

 Mnemonics usage 25.0 (9.4) 21.9 (10.7) t(91) = 1.5, p = .1

Note: M=Mean; SD= standard deviation. HAM-D = Hamilton Depression Rating Scale; MADRS = Montgomery Asberg Depression Rating Scale; 
HAM-A = Hamilton Anxiety Rating Scale; AES = Apathy Evaluation Scale; CDRISC = Connor-Davidson Resilience Scale; CGI = Clinical Global 
Impressions (missing for 8 Namenda and 8 Placebo subjects); CIRS-G = Cumulative Illness Rating Scale for Geriatrics; CVRF = Cerebrovascular 
risk factors.
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Table 2.

Memory Functioning Questionnaire (MFQ) factor means and standard deviations (SDs) for study participants 

compared to a normative sample.

MFQ Factor* Study Participants Normative Sample (Gilewski et al., 1990) Normative 

(Pooled)
# Statistics

$

Age 60–86 Age 60–69 Age 70–79 Age 80–89 Age 60–89

Frequency of 
Forgetting

143.9 (31.8) 152.1 (28.1) 148.7 (29.1) 148.5 (26.9) 150.3 (28.4) t(602) = 1.97, p= .05

Seriousness of 
Forgetting

73.6 (23.5) 85.5 (20.1) 83.6 (20.9) 82.3 (19.6) 84.3 (20.4) t(602) = 4.56, p<.0001

Retrospective 
Functioning

14.6 (5.8) 18.3 (5.7) 18.2 (5.7) 17.9 (5.6) 18.2 (5.7) t(602) = 5.59, p<.0001

Mnemonics Usage 23.4 (10.2) 30.9 (9.4) 29.7 (10.3) 28.3 (8.7) 30.1 (9.7) t(602) = 6.04, p<.0001

*
Lower scores indicate lower self-reported memory performance

#
Pooled mean and SD calculated from normative samp I e ages 60–69 (N=242)

70–79 (N=210), and 80–89 (N=59)

$
Two-sample t-statistics comparing study participants (N=95) and normative sample ages 60–89 (N=511)
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