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Combined citalopram and methylphenidate improved treatment 
response compared to either drug alone in geriatric depression: 
a randomized double-blind, placebo-controlled trial

Helen Lavretsky, M.D.1, Michelle Reinlieb, Ph.D.1, Natalie St. Cyr, M.A.1, Prabha Siddarth, 
Ph.D.1, Linda M. Ercoli, Ph.D.1, and Damla Senturk, Ph.D.2

1UCLA Semel Institute for Neuroscience and Human Behavior, 760 Westwood Plaza, Los 
Angeles, CA

2UCLA Department of Biostatistics, School of Public Health, CHS Los Angeles, CA

Abstract

Objective—We evaluated the potential of methylphenidate to improve antidepressant response to 

citalopram in elderly depressed patients with respect to clinical and cognitive outcomes.

Methods—We conducted a 16-week randomized double-blind placebo-controlled trial for 

geriatric depression in 143 older outpatients diagnosed with major depression comparing treatment 

response in three groups: 1) methylphenidate and placebo (N=48); 2) citalopram and placebo 

(N=48); 3) methylphenidate and citalopram (N=47). Primary outcome was defined as the change 

in depression severity. Remission was defined as Hamilton Depression Rating Scale (HDRS-24) 

score of 6 or below. Secondary outcomes included measures of anxiety, apathy, quality of life, and 

cognition.

Results—Citalopram daily doses ranged between 20–60 mg (mean 32 mg); methylphenidate 

daily doses ranged between 5–40 mg (mean 16 mg). All groups showed significant improvement 

in the severity of depression. However, the improvement in depression severity and the clinical 

global impression was more prominent in the methylphenidate and citalopram group compared to 

methylphenidate and placebo and citalopram and placebo (P<0.05). Additionally, the rate of 

improvement in the methylphenidate and citalopram group was significantly faster than that in the 

citalopram and placebo in the first 4 weeks of the trial. The groups did not differ on cognitive 

improvement or the number of side-effects.

Conclusions—Combined treatment with citalopram and methylphenidate demonstrated an 

enhanced clinical response profile in the mood and wellbeing, and the rate of response compared 

to either drug. All treatments led to an improvement in cognitive functioning, without additional 

benefit from the use of methylphenidate.
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Despite progress in antidepressant therapies, a considerable number of depressed elderly 

patients develop either a chronic course, or relapse frequently after periods of improvement.

(1,2) Elderly patients appear to have a less robust response compared to younger adults with 

a higher rate of recurrence, and lower effect sizes and remission rates in response to first-

line antidepressant treatment of about 30%. (1–6)

Cognitive impairment in late-life depression is common and is associated with frontostriatal 

systems dysfunction, inadequate treatment response, (7, 8) functional impairment in 

instrumental activities of daily living, (9) and increased risk of conversion to dementia. (10) 

Cognitive deficits often persist despite successful treatment of depression. (11–15)

Methylphenidate is a dopamine reuptake inhibitor, and as a single agent, has been shown to 

be effective and safe in a few open and controlled studies in the elderly.(16–21) The use of 

dopaminergic agents like methylphenidate in geriatric depression could be important due to 

reduction in the dopamine neurotransmission with aging.(16–18) Methylphenidate has 

demonstrated efficacy in the executive dysfunction targets including deficits in attention, 

apathy and withdrawal. (16–18)

Our trial is the first randomized trial to assess the use of methylphenidate to improve 

antidepressant response in geriatric depression. We compared clinical efficacy and safety of 

three treatment groups representing three different mechanisms of action with respect to 

dopaminergic function: 1) methylphenidate and placebo)- mostly dopaminergic; 2) 

citalopram and placebo -mostly serotonergic; and 3) methylphenidate and citalopram – 

mixed. We have hypothesized based on our preliminary observations that the combined use 

of citalopram and methylphenidate would lead to faster and improved antidepressant 

response with improvements in mood, function, and cognition.

METHODS

Study Procedures

From August 2008 to September 2012, 510 were screened by phone, and 213 individuals 

were recruited for a diagnostic interview. After describing the details of the study to 

interested and eligible subjects, written informed consent was obtained in accordance with 

the procedures set by the UCLA Institutional Review Board (IRB).

Inclusion criteria were: 1) current episode of unipolar major depressive disorder according 

to DSM-IVTR criteria; 2) Hamilton Depression Rating Scale (HDRS-24) score ≥ 16 (22); 

and 3) Mini-Mental State Exam (MMSE) (23) score ≥ 26. Exclusion criteria were: 1) 

history of any other psychiatric disorders (other than unipolar major depressive disorder 

with or without comorbid anxiety symptoms); 2) severe or acute unstable medical illness, 

including the presence of either atrial or ventricular arrhythmia, or acute ischemic changes 
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on the baseline electrocardiogram (ECG); 3) acute suicidal or violent behavior or history of 

suicide attempt within the last year; or 4) any other central nervous system diseases. Patients 

were free of psychotropic medications for at least two weeks before starting the trial.

Primary Outcomes

Improvement in residual depressive symptoms in the three treatment groups over time using 

the continuous HDRS scores was the primary outcome measure for this study. We also 

analyzed the differences in the rate of response by week 4 of treatment to characterize the 

rate of response based on the methylphenidate titration schedule that ended at week 4.

Co-morbid symptoms and secondary outcomes

We measured co-morbid symptoms of anxiety, apathy, medical and vascular risk factors, 

health-related quality of life, and cognitive performance. Remission rates were analyzed as 

secondary outcomes and defined as the HDRS score of 6 or below.

Randomization procedures

Randomization was performed using a computer-generated schedule. Because there were 

three groups we used block randomization to maintain balance over the course of the study 

with a random mix of block lengths of 3 and 6 to help further preserve the blind. Allocation 

concealment was implemented using sealed, sequentially numbered boxes that were 

identical in appearance for the three treatment groups. In order, to monitor the internal 

validity of the randomization and blinding in the trial, we created a guessing scale for the 

study staff in the first year of the trial (as we did in our pilots) and the accuracy of our 

guessing for group assignment in two independent trials were 35%.

Intervention procedures

Participants were seen in-person weekly for the first 4 weeks, while methylphenidate dose 

was titrated for evaluation of safety and detection of accelerated response, and every 2 

weeks thereafter for the remainder of 16 weeks. Treatment with both drugs was initiated 

simultaneously after the baseline assessment in order to track accelerated response. 

Participants were given a weekly supply of the given study medications prepared and 

dispensed by the UCLA Pharmacy in matching capsules: 20 mg/day citalopram and 

methylphenidate 2.5 mg (or 1 cap) twice a day (recommended at 9 am and 3 pm), or the 

matching number of capsules of placebo as a starting dose. We used a 5–40 mg flexible dose 

of methylphenidate of that was increased based on the response and tolerability assessment 

during each weekly visit in the first 4 weeks of treatment. The dose range was established in 

two of our pilot studies that were dedicated to the dose-finding and safety evaluation of the 

optimal methylphenidate dose in older adults. (18, 19) The dose of the methylphenidate was 

increased at each visit if subjects had the Clinical Global Impression (CGI)-improvement 

(24) scores of 3 and greater and they showed no serious adverse effects. The increment 

increase of methylphenidate occurred in the first 4 weeks of the trial by 2.5 mg twice a day 

every 4 days between days 4 and 28 of treatment, or until subjects were able to achieve CGI 

score of 1 or 2. After day 28 of methylphenidate titration, subjects remained on the same 

dose through the end of the trial. If subjects showed minimal improvement with CGI 
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improvement score of 3 or greater by Day 28 of treatment, citalopram dose was increased to 

40 mg and continued to the end of the trial in the majority of subjects, with the exception of 

13 subjects, who received another increase in citalopram dose to 60 mg at weeks 7–8 of the 

trial due to insufficient response.

The allowed dose adjustment for methylphenidate was decreasing by 2 pills, to a minimum 

of 5 mg a day, and decreasing citalopram dose to 20 mg. If subjects could not tolerate the 

minimum allowed dose, they were discontinued from the trial. The use of concomitant 

rescue medications during the treatment trial was restricted to the use of lorazepam up to 1 

mg day.

Assessment Instruments—Subjects were evaluated using validated assessment 

instruments that included the Hamilton Depression Rating Scale (HDRS-24), Montgomery-

Asberg Depression Rating Scale (MADRS),(25) and Clinical Global Impression (CGI) (24) 

to measure depression severity and change over time. Measures of co-morbid psychiatric 

symptoms that could be affected by the use of methylphenidate included the Hamilton 

Anxiety Rating Scale (22) and Apathy Evaluation Scale (26). Cerebrovascular Risk Factor 

Prediction Chart, (27) and Cumulative Illness Rating Scale-Geriatrics (28) assessed medical 

co-morbidity. Other instruments, and the Medical Outcomes Study Short Form 36-Item 

Health Survey (SF-36). The primary outcome measures were administered at all visits. The 

rest of the clinical measures were administered at baseline and the end of the study by two 

raters (HL and NSC).

Cognitive Assessment—At baseline and endpoint, participants also completed a 

comprehensive neuropsychological test battery (29) to assess five cognitive domains: 

memory (California Verbal Learning Test-II [long delayed free recall], Rey–Osterrieth 

Complex Figure Test [30-minute delayed recall]), language (Boston Naming Test, Verbal 

Fluency Task [F-A-S], Animal Naming Test]), attention/processing speed (WAIS-III Digit 

Span, Trail Making Test A, Stroop Color Trial [Golden Version]), executive functioning 

(Trail Making Test B, Stroop interference [Golden version]), and visuospatial functioning 

(WAIS-III Block Design, Rey–Osterrieth Complex Figure Test [copy]).

We transformed raw scores to z-scores for each test score of interest for each participant, 

and then averaged the z-scores. Z-scores were calculated from published normative data 

(29–31). For variables in which good performance was represented by lower values (e.g., 

Trail Making Test), z-scores were reversed so that high z-scores represented good 

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 performance score. We computed the following Cronbach’s alpha 

coefficients for each domain: language (0.86), visuospatial (0.89), memory (0.87), executive 

(0.76), and attention/speed of information processing (0.82).

Safety and Adherence Assessments—Vital signs and weight were measured at 

baseline and at each visit in addition to a 12-lead ECG performed at baseline, and at weeks 3 

and 16, if any cardiac complaints were present. A physical examination was administered at 

baseline and week 16, or upon early termination. Side-effects were assessed at all visits by 
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the Udvalg for Kliniske Undersogelser (UKU) Side Effect Rating Scale. (32) Treatment 

compliance was assessed by employing indirect measures of adherence including 

questioning of the patients, returned pill count, and drug level measures at weeks 3, 8, and 

16. Plasma levels of citalopram and metabolite, as well as ritalin and ritalinic acid levels, 

were obtained. We explored the relationship between measures of adherence and outcomes.

Statistical analysis

All data were entered into the database at the time of their collection and analyzed after 

completion of the trial. Safety analyses were performed using descriptive statistics and 

frequency distribution of dropouts. Patients in the three treatment groups were compared 

using ANOVAs (for continuous variables) or chi-squared tests (for categorical variables) on 

all demographic and clinical measures at baseline to assess the success of the randomization 

procedures. All outcome results used Intent-to-Treat (ITT) analyses. Mean longitudinal 

trajectories of HDRS scores for patients who dropped out were not found to be different 

from patients who did not dropout. Hence, continuous HDRS scores were analyzed using a 

mixed effects general linear model, as implemented in SAS PROC MIXED, under the 

missing at random assumption. Two mixed modeling approaches were used in modeling 

longitudinal HDRS scores in the three groups. The first approach made less stringent 

assumptions on the shape of the HDRS trajectories in time and included treatment group as 

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

between time and treatment group. Based on the shape of the HDRS trajectories from the 

first analysis, the second mixed model included time as a continuous variable to target rates 

of change in HDRS scores directly, and was compromised of a broken line model, with 

different slopes in the three groups, from baseline to 4 weeks and from 4 weeks to end of 

study. Analysis included testing whether groups were significantly different in the slopes of 

these two linear segments (from 0–4 weeks and 4–16 weeks). In addition to the above two 

analyses for HDRS scores, the proportion of subjects who achieved remission was also 

analyzed using a chi-squared test.

The secondary outcome measures were also analyzed using mixed effects models, with 

group, time and group*time as predictors. Post hoc analyses determined the significance of 

specific pair-wise group differences and within-group changes. The level of significance for 

primary outcomes was set at the alpha level of p ≤ 0.05, two-tailed.

RESULTS

Figure 1 presents the CONSORT flow.

Table 1 presents the baseline demographic, clinical and cognitive characteristics of the 

intent-to-treat sample of the three treatment groups. Of the 143 randomized participants, the 

average age of the study sample was 69.7 (SD=7.3) years, the mean baseline depression 

severity was 18.9 (SD=2.9) on the 24-item HDRS, and the average MMSE score of the 

sample at baseline was 28.7 (SD=1.3). Fifty nine (41. 3%) met the criteria for treatment 

resistance after having had two adequate trials with antidepressants of two different classes 

with no group difference in proportion. At baseline, the groups differed by the proportion of 

women in the three groups (p=0.05). They also significantly differed in their baseline HDRS 
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and the Cumulative Illness Rating Scale scores (p≤0.05). We therefore controlled for these 

variables in the subsequent analyses. The use of lorazepam as a rescue drug was minimal, 

0.5–1 mg was used only in 12 subjects: 4 in citalopram+placebo, 6 in methylphenidate+ 

placebo and 2 in methylphenidate+ citalopram subjects with no group differences detected 

(chi-sq(2) = 2.3, p = .3), and controlling for it did not change our results.

The treatment groups did not differ in mean dosage of citalopram or methylphenidate 

(citalopram+placebo group: mean citalopram dose = 35.0 (SD=14.6) mg/day; 

methylphenidate+placebo group: mean methylphenidate dose =16.4 mg/day (SD=7.2); 

methylphenidate+citalopram group: mean citalopram dose = 32.3 (SD=13.5) mg/day, and 

mean methylphenidate dose = 16.2 (SD=8.1) mg/day). There was a statistically significant 

association in each group for a greater proportion of remission with greater citalopram daily 

dose: remission rates with no citalopram (in the methylphenidate group)=29.79%‚ in those 

on 20 mg of citalopram remission rate was 41.86%‚ in those on 40 mg −56.41%‚ in those on 

60 mg-69.23% (Chi square=9.70; df= 3; P=0. 02). However, the trend for remission rate did 

not follow dose increase for the methylphenidate: methylphenidate dose of 0= 41.67%

‚ methylphenidate dose of 5–10 mg=24.24% ‚ methylphenidate dose of 15–20 mg per 

day=58.33%; and dose > 20 mg per day= 53.85% (Chi square= 9.82; df=3; p= 0.02).

Analyses of change in HDRS scores over time—The mixed model, using time as a 

categorical effect and adjusting for gender and baseline medical burden, indicated that there 

was a statistically significant difference between the three treatment groups in change in 

HDRS score from baseline to study end (F(20,137)=2.5, p=.0008). Post-hoc analyses 

revealed that the change in HDRS score was significantly greater in the methylphenidate

+citalopram group compared to both the citalopram+placebo group (t(137) = 2.4, p = .02) 

and the methylphenidate+placebo group (t(137) = 2.8, p = .005). Adjustment for the 

measures of drug levels and adherence measures, or medical burden did not change the 

results. Change in HDRS scores over time for the three treatment groups is graphically 

depicted in Figure 2.

Rate of change in response—Figure 2 reveals that there are two separate rates of 

change from baseline to 4 weeks and from 4 weeks to 16 weeks in the HDRS trajectories in 

time. Hence in order to target the rate of change in the response directly, we used a broken-

line mixed effects model, with separate slopes for the three groups from baseline to 4 weeks 

and then from 4 weeks to 16 weeks. From baseline to 4 weeks, the methylphenidate

+citalopram group exhibits a significantly faster decrease in HDRS scores compared to 

citalopram+placebo (slope difference = 0.54 (SE = 0.24), t(125) = 2.21, p = .03), but not 

compared to methylphenidate+placebo (slope difference = 0.07 (SE = 0.24), t(125) = 0.3, p 

= .7); and the difference between citalopram+placebo and methylphenidate+placebo groups 

does not reach statistical significance (slope difference = 0.46 (SE = 0.24), t(125) = 1.9, p = .

06). After 4 weeks, the methylphenidate+citalopram group shows a significantly faster 

decrease in HDRS scores compared to methylphenidate+placebo: slope difference = 0.19 

(SE = 0.09), t(105) = 2.11, p = .04; but not compared to citalopram+placebo: slope 

difference = −0.01 (SE = 0.09), t(105) = −0.14, p = .8. The HDRS scores decrease 

significantly faster in the citalopram+placebo group compared to the methylphenidate
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+placebo group also after week 4: slope difference = 0.20 (SE = 0.09), t(105) = 2.23, p = .

03. The predicted values of HDRS scores obtained using this model are plotted in 

Supplemental Figure 1.

Secondary Remitter analyses—Twenty of 48 (41.7%) in the citalopram+ placebo 

group, 14 of 47 (29.8%) in the methylphenidate+placebo group, and 29 of 48 (60.4%) in the 

methylphenidate +citalopram group met remission criteria (HDRS ≤ 6) at study end. These 

differences were statistically significant (χ2 (2)=9.2, p=.01), and were driven mostly by the 

differences in the remission rates between methylphenidate +citalopram and 

methylphenidate +placebo (χ2(1)=9.0, p=.003), while the difference between 

methylphenidate +citalopram and citalopram and placebo groups showed a trend for 

significance (χ2(1)=3.4, p=.07). Note that group differences in remission rates were not 

found significant at 14 or 12 weeks. Due to high dropout rates observed significant 

differences at 16 weeks need to be interpreted with caution. The analyses of group 

differences by the status of remitters, partial responders and non-responders also 

demonstrated significant differences favoring methylphenidate+citalopram (χ2 (4)=9.9, p=.

04). In the citalopram and placebo group, 20 subjects were remitters, 15 were partial 

responders and 13 were non-responders; in the methylphenidate +placebo group, 14 were 

remitters; 18 were partial responders, and 15 were non-responders; and in the 

methylphenidate +citalopram group, 29 remitted; 8 were partial responders and 11 were 

non-responders. Accelerated remission after 4 weeks of treatment was achieved by relatively 

few subjects with no observed group differences (8 or 17% in citalopram and placebo; 7 or 

15% in methylphenidate and placebo; and 10 or 21% in the methylphenidate+citalopram 

groups; χ2 (2)=0.8, p=.7).

Secondary outcomes

Clinical global improvement—We combined those with CGI-I score of 1 and 2 (very 

much and much improved, compared to those with minimal improvement or no change, or 

minimally worse). In the combination group, 2/32 or 84.4% improved much or very much 

compared to either of the control groups (methylphenidate+ placebo [13/33 or 39.4%] and 

citalopram and placebo [17/30 or 56.7%]) (Chi square=13.9 (2); p= 0.001); while no 

significant difference was found between citalopram and placebo and methylphenidate+ 

placebo (chi square=1.9; P=0.17)

Analyses of change in secondary outcomes over time—Changes in SF-36 

Wellbeing scores also showed significant between-group differences (F (2,136)=4.8; 

p=0.01) favoring the combination group (Table 2). The change in the severity of anxiety, 

apathy, and psychological resilience measures did not differ between the treatment groups.

Supplemental Table 2 presents estimated effect sizes on the selected measures over time.

Cognitive Outcomes—There were no significant differences between treatment groups 

on baseline neuropsychological performance. Table 2 presents baseline to endpoint change 

scores (using z-scores) for each composite domain, and for the global performance score.
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Between-treatment analyses of cognitive change: Between treatment analyses revealed no 

significant differences in cognitive change (across all neuropsychological domains and the 

global performance score) from baseline to endpoint.

Within-treatment analyses of cognitive change: As can be seen in Table 3, we observed 

variable improvement in cognitive functioning within treatment groups. First, both the 

methylphenidate+placebo and citalopram+methylphenidate groups demonstrated significant 

improvement on the global performance score (methylphenidate+placebo: t(136)=−2.91, p=.

004; citalopram+methylphenidate: t(136)=−2.04, p=.04). All treatment groups significantly 

improved in language (citalopram+placebo: t(136)=−2.81, p=.01; methylphenidate+placebo: 

t(136)=−2.61, p=.01); citalopram+methylphenidate: t(136)=−3.25, p=.002). The 

methylphenidate+placebo group additionally improved in executive functioning (t(136)=

−2.45, p=.02). Finally, the citalopram+placebo group demonstrated significant improvement 

in attention (t(136)=−2.43, p=.02). No within treatment changes were noted in memory or 

visuospatial functioning. Across comparisons, change in HDRS-24 score from baseline to 

endpoint did not moderate improvement in cognitive functioning.

Dropout and tolerability analysis

The three groups did not differ significantly in their dropout times (citalopram+palcebo: 

mean(SD) 33.2 (21.2) days; range 8–86); methylphenidate+palcebo: 27.8 (15.1); 7–48); and 

citalopram+methylphenidate: 41.6 (31.3); 7–98; F(2,42) = 1.24, p = .3). The groups did not 

differ by the number of side-effects, dropout rates (χ2 (2)=0.6, p=0.7), or dropout reasons 

(χ2(8)=9.1, p=0.3). Post-randomization, 16 dropped out due to side effects (7 each in the 

citalopram+placebo and methylphenidate+placebo groups and 2 in the citalopram

+methylphenidate group), 3 due to lack of efficacy, and 26 due to other causes 

(Supplemental Table 1).

Discussion

Our study is the first randomized placebo-controlled trial aimed to test the clinical efficacy 

and tolerability of methylphenidate in combination with citalopram used to improve 

antidepressant response in geriatric depression compared to citalopram and placebo and 

methylphenidate and placebo. We detected improved response in the citalopram

+methylphenidate group as evidenced by greater improvement in the two continuous 

measures of depression and the global clinical improvement. We also observed a faster rate 

of response in depression symptoms in the methylphenidate and citalopram group in the first 

four weeks of treatment compared to citalopram and placebo, and compared to 

methylphenidate and placebo for the remainder of the trial, while the rate of response for the 

methylphenidate+placebo and citalopram+ placebo differed statistically in the last 12 weeks 

of the trial. We found greater remission rates in the methylphenidate+ citalopram compared 

to the methylphenidate+ placebo group, with a trend in comparison to the citalopram

+placebo group. This potentially gives guidance to the clinicians on the use of these drugs to 

achieve faster remission in depressed older adults, but may not translate into greater 

remission rates over a longer period of time compared to citalopram and placebo.
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Antidepressant treatment appeared beneficial for cognition, though augmentation with 

methylphenidate did not offer additional benefits. However, the participants taking 

methylphenidate demonstrated improvement in the global cognitive performance score. We 

also report improvements in the SF-36 wellbeing scale of the combination of 

methylphenidate and citalopram versus comparison groups. We did not find group 

differences in other clinical measures or side-effects. Overall, the outcomes are encouraging 

for mental health providers given the limited number of successful treatment strategies to 

enhance antidepressant response with additional benefits in function in geriatric depression.

To-date, a very limited number of studies have suggested stimulants might be especially 

useful in older adults (18–21, 33–36). Two large series of medically ill mixed-age patients 

(34, 36) suggested the value of adjunctive dextroamphetamine (range: 2.5 mg to 30 mg) and 

methylphenidate (range: 5–30 mg/d) in relieving depression with the rapid onset of response 

within 48 hours. Our findings on cognitive outcomes are generally consistent with the 

literature, as they suggest that cognition improves following acute antidepressant treatment 

(37), although some studies do not support it (12, 15).

There are several limitations of our study. We used a convenience sample of outpatients 

with moderate major depression. Therefore, the results may not be applicable to the acutely 

medically ill patients, and those with more severe depression. Due to the use of 

methylphenidate, we excluded subjects with prior history of substance abuse and severe 

anxiety disorders that may limit generalizability of the results. Although we were interested 

in acceleration of response with the use of methylphenidate, the titration was relatively slow 

because of the concerns for safety in elderly subjects, but the rate of remission within the 

first four weeks or methylphenidate use was still more rapid than the expected after 16 

weeks of the use of citalopram. Finally, although we found a relationship between increased 

dose of citalopram and the best response for the doses of methylphenidate between 15–20 

mg per day, our results with regard to the citalopram dosing should be interpreted cautiously 

with consideration of the 2011 FDA warning (38) about citalopram maximum dosing 

recommendations to be limited to 40 mg in younger adults, and to 20 mg in the elderly due 

to potential cardiac side-effects, and recently published data confirming increase in the QTc 

interval prolongation with citalopram use in older patients with dementia.(39) In addition, 

ideally, the comparison of different drug dosing on the remission rates would require a fixed 

dose comparison trial. Finally, high dropout rate is a limitation of the study. Our analysis did 

not suggest apparent indication of missing not at random, and hence mixed effects modeling 

of our primary outcome HDRS scores has been carried out under the missing at random 

assumption. However, group differences at 16 weeks in remission rates should be 

interpreted with caution due to high dropout and further studies are needed to ascertain the 

reasons for group differences in the remission rates.

Despite these limitations, our study is the first comprehensive and well-controlled study to 

address the methylphenidate potential to enhance clinical and cognitive outcomes. In this 

study the combination of citalopram and methylphenidate resulted in higher and faster 

achieved remission rates than citalopram plus placebo (60 vs. 42%), while adverse events 

were no more common with combination treatment. The combination may offer a method of 
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improving the efficacy and rate of response to treatment in late life depression and can 

inform research and clinical practice.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Consort Diagram (Citalopram=CIT; Methylphenidate=MPH; Placebo=PBO).
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Figure 2. 
Change in HDRS-24 scores by treatment condition over the 16-week period

Citalopram=CIT; Methylphenidate=MPH; Placebo=PBO

*Statistically significant difference between CIT+PBO and MPH+PBO, p<.05

+ Statistically significant difference between CIT+PBO and CIT+MPH, p<.05

# Statistically significant difference between MPH+PBO and CIT+MPH, p<.05
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