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Citalopram, Methylphenidate, or Their Combination in
Geriatric Depression: A Randomized, Double-Blind,
Placebo-Controlled Trial
Helen Lavretsky, M.D., Michelle Reinlieb, Ph.D., Natalie St. Cyr, M.A., Prabha Siddarth, Ph.D., Linda M. Ercoli, Ph.D.,
Damla Senturk, Ph.D.

Objective: The authors evaluated the potential of methyl-
phenidate to improve antidepressant response tocitalopram,
as assessed by clinical and cognitive outcomes, in elderly de-
pressed patients.

Method: The authors 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 treatment groups:
methylphenidateplusplacebo(N=48),citalopramplusplacebo
(N=48), and citalopram plusmethylphenidate (N=47). The
primary outcomemeasurewas change in depression severity.
Remission was defined as a score of 6 or less on the Hamilton
Depression Rating Scale. Secondary outcomes included mea-
sures of anxiety, apathy, quality of life, and cognition.

Results: Daily doses ranged from 20 mg to 60 mg for cital-
opram (mean=32 mg) and from 5 mg to 40 mg for methyl-
phenidate (mean=16 mg). All groups showed significant

improvement in depression severity and in cognitive per-
formance. However, the improvement in depression severity
and the Clinical Global Impressions improvement score was
more prominent in the citalopram plus methylphenidate
group compared with the other two groups. Additionally,
the rate of improvement in the citalopram plus methyl-
phenidate group was significantly higher than that in the
citalopramplus placebogroup in the first 4weeksof the trial.
The groups did not differ in cognitive improvement or number
of side effects.

Conclusions: Combined treatment with citalopram and
methylphenidate demonstrated an enhanced clinical response
profile in mood and well-being, as well as a higher rate of re-
mission, comparedwith either drug alone. All treatments led to
an improvement in cognitive functioning, although augmen-
tation with methylphenidate did not offer additional benefits.

Am J Psychiatry 2015; 0:1–9; doi: 10.1176/appi.ajp.2014.14070889

Despite progress in antidepressant therapies, a consider-
able number of depressed elderly patients either develop a
chronic course or relapse frequently after periods of im-
provement (1, 2). Elderly patients appear to have a less ro-
bust response than younger adults, with a higher rate of
recurrence, lower effect sizes, and lower remission rates
(around 30%) in response to first-line antidepressant treat-
ment (1–6).

Cognitive impairment in late-life depression is common
and is associated with frontostriatal systems dysfunction, in-
adequate 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
monotherapy it has been shown to be effective and safe in
a few open and controlled studies in elderly patients (16–21).
The use of dopaminergic agents like methylphenidate in

geriatric depression could be important, given that dopamine
neurotransmission diminishes with aging (16–18). Methyl-
phenidate has demonstrated efficacy in executive dysfunction
targets, including attention deficits, apathy, and withdrawal
(16–18).

To our knowledge, this is the first randomized trial to
assess the use of methylphenidate to improve antidepres-
sant response in geriatric depression. We compared the
clinical efficacy and safety of three treatments represent-
ing three different mechanisms of action with respect
to dopaminergic function: methylphenidate and placebo
(mostly dopaminergic), citalopram and placebo (mostly se-
rotonergic), and methylphenidate and citalopram (mixed).
Based on our preliminary observations, we hypothesized
that the combined use of citalopram and methylphe-
nidate would lead to faster and improved antidepres-
sant response, with improvements in mood, function, and
cognition.
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METHOD

Participants
From August 2008 to September 2012, 510 individuals were
screened by telephone, of whom 203 were invited for a di-
agnostic interview. The details of the studywere described to
potential participants, and written informed consent was
obtained in accordancewith the procedures set by theUCLA
Institutional Review Board.

Inclusion criteria included a current episode of unipolar
major depressive disorder according to DSM-IV-TR criteria;
a score$16 on the24-itemHamiltonDepressionRating Scale
(HAM-D) (22); and a score $26 on the Mini-Mental State
Examination (MMSE) (23). Exclusion criteria were a history
of any psychiatric disorder other than unipolar major depres-
sive disorder with or without comorbid anxiety symptoms;
severeoracuteunstablemedical illness, including thepresence
of either atrial or ventricular arrhythmia or acute ischemic
features on baseline ECG; acute suicidal or violent behavior or
history of suicide attempt within the past year; or any other
CNS diseases. Patients had been free of psychotropic medi-
cations for at least 2 weeks before starting the trial.

Primary Outcome Measure
The primary outcomemeasure was improvement in residual
depressive symptoms in the three treatment groups over
time, using continuous HAM-D scores. We also analyzed the
differences in the rate of response by week 4 of treatment to
characterize the rate of response based on the methylphe-
nidate titration schedule that ended at week 4.

Secondary Outcome Measures
We measured comorbid symptoms of anxiety, apathy, med-
ical andvascular risk factors, health-relatedqualityof life, and
cognitive performance. Remission was defined as a score#6
on the HAM-D and was analyzed as a secondary outcome.

Randomization
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 three and six
to help preserve the blind. Allocation concealment was im-
plemented using sealed, sequentially numbered boxes that
were identical in appearance for the three treatment groups.
In order tomonitor 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 pilot
studies); the accuracy of our guessing for group assignment in
two independent trials was 35%.

Intervention Procedures
Participantswere seen in-personweekly for thefirst 4weeks,
while the methylphenidate dosage was titrated, for evalua-
tionof safetyanddetectionof accelerated response, andevery
2 weeks thereafter for the remainder of the 16-week study.

Treatmentwithbothdrugswas initiated simultaneouslyafter
thebaselineassessment inorder to track accelerated response.
Participantsweregivenaweekly supplyof their assignedstudy
medications, which were prepared and dispensed by the
UCLA Pharmacy in matching capsules: 20 mg/day of cit-
alopram and 2.5 mg (or 1 capsule) of methylphenidate twice
a day (with recommended dosing at 9 a.m. and 3 p.m.), or the
matching number of capsules of placebo as a starting dose.
We used flexible dosing of methylphenidate, ranging from
5mg/day to40mg/day, basedon the response and tolerability
assessment at each weekly visit during the first 4 weeks of
treatment. The dosage range was established in two of our
pilot studies that were dedicated to the dose-finding and
safety evaluation of the optimal methylphenidate dosage in
older adults (18, 19). The methylphenidate dosage was in-
creased at each visit if the patient had a Clinical Global
Impressions Scale (CGI) (24) improvement score$3 andhad
experienced no serious adverse effects. The dosage was in-
creasedby2.5mg twice adayevery4daysbetweendays 4and
28 of treatment or until the patient had a CGI improvement
score of 1 or 2. After day 28 of methylphenidate titration,
patients remained on the same dosage through the end of the
trial.

For patients in the citalopram groups who showed min-
imal improvement, with a CGI improvement score$3 by day
28 of treatment, the citalopram dosage was increased to 40
mg/day and continued to the end of the trial. That was the
case for a majority of participants; for 13 patients, the cit-
alopram dosage was increased to 60 mg/day at weeks 7–8
because of insufficient response.

Methylphenidate dosage could be decreased by two cap-
sules, to a minimum of 5 mg/day, and citalopram dosage
could be decreased to 20mg/day. Participants who could not
tolerate the minimum allowed dosage were discontinued
from the trial. The use of concomitant rescue medications
during the treatment trial was restricted to the use of lor-
azepam for anxiety (up to 1 mg/day).

Assessments
Mood, medical, and quality of life assessments. Participants
were evaluated with the HAM-D, the Montgomery-Åsberg
Depression Rating Scale (25), and the CGI to measure de-
pression severity and change over time.Measures of comorbid
psychiatric symptoms that might be affected by the use of
methylphenidate included the Hamilton Anxiety Rating Scale
(26)andtheApathyEvaluationScale(27).Medical comorbidity
was assessed with the Cerebrovascular Risk Factor Prediction
Chart (28) and the Cumulative Illness Rating Scale–Geriatrics
(29). Health-related quality of life was assessed with the
Medical Outcomes Study Short Form 36-Item Health Survey
(SF-36) (30). The HAM-D was administered at all visits. The
other clinical measures were administered at baseline and at
the end of the study by two raters (H.L. and N.S.C.).

Cognitive assessments. A comprehensive neuropsychological
test battery (31)was administered at baseline and endpoint to
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assess five cognitive domains: memory (using the California
Verbal Learning Test–II [long delayed free recall] and the
Rey-Osterrieth Complex Figure Test [30-minute delayed
recall]), language (using the Boston Naming Test, the FAS
Verbal Fluency Task, and the animal naming test), attention/
processing speed (using the WAIS-III digit span task, the
Trail Making Test, part A, the Stroop Color Trial [Golden
version]), executive functioning (using theTrailMakingTest,
part B, and the Stroop interference task [Golden version]),
and visuospatial functioning (using the WAIS-III block de-
sign task and the Rey-Osterrieth Complex Figure Test [copy
condition]).

We transformed raw scores to z-scores for each test score
of interest for each participant. Z-scores were calculated
from published normative data (31–33). For variables in
which good performance was represented by lower values
(e.g., the Trail Making Test), z-scoreswere reversed so that
high z-scores represented good performance for all mea-
sures. These z-scores were averaged within each neuropsy-
chological domain to produce composite scores and then
averaged over all tests to calculate a global performance score.
The Cronbach alpha coefficients for the five domains were
as follows: memory, 0.87; language, 0.86; attention/processing
speed, 0.82; executive functioning, 0.76; and visuospatial func-
tioning, 0.89.

Safety andadherenceassessments.Vital signs andweightwere
measured at baseline and at each visit. A 12-lead ECG was
performed at baseline and, if any cardiac complaints were
present, at weeks 3 and 16. A physical examination was con-
ducted at baseline and at week 16 or on early termination. Side
effectswere assessedat all visits by theUKUSideEffectRating
Scale (34). Treatment compliance was assessed by 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 its metabolites, as well as
methylphenidate and ritalinic acid levels, were obtained. We
explored the relationship betweenmeasures 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 analyses of variance
for continuous variables and chi-square tests for categorical
variables)onall demographic andclinicalmeasures at baseline
to assess the success of the randomization procedures. All
outcome results used intent-to-treat analyses. Mean longitu-
dinal trajectories of HAM-D scores for patients who dropped
out did not differ significantly from those of patients who
completed the study. Hence, continuous HAM-D scores were
analyzed using a mixed-effects general linear model, as im-
plemented in PROCMIXED in SAS (SAS Institute, Cary, N.
C.), under the missing-at-random assumption. Two mixed

modeling approaches were used in modeling longitudinal
HAM-D scores in the three groups. The first approach made
less stringent assumptions on the shape of the HAM-D tra-
jectories across time and included treatment group as the
between-subject factor, time as the within-subject factor, and
the interaction termbetween time and treatment group. Based
on the shape of theHAM-D trajectories from thefirst analysis,
thesecondmixedmodel includedtimeasacontinuousvariable
to target rates of change inHAM-D scores directly, employing
a broken-linemodel, 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 4–16weeks). In addition to the analyses ofHAM-D
scores, the proportion of participantswho achieved remission
was analyzed, using a chi-square test.

The secondary outcome measures were also analyzed
usingmixed-effectsmodels, with group, time, and the group-
by-time interaction as predictors. Post hoc analyses deter-
mined the significance of specific pairwise group differences
andwithin-group changes. The significance threshold for the
primary outcome measure was set at 0.05 (two-tailed).

RESULTS

Figure 1 presents the CONSORT flow diagram for the study.
After telephone screening and in-person diagnostic inter-
views, we enrolled 181 individuals in the study. Of these, 38
dropped out before randomization, so 143 were included in
the randomization process and assigned to treatment groups
(the intent-to-treat sample).

Table 1 presents the baseline demographic and clinical
characteristics of the three treatment groups. The average
age of the study sample was 69.7 years (SD=7.3). The mean
baseline score on the HAM-D was 18.9 (SD=2.9), and the
meanMMSE score was 28.7 (SD=1.3). Fifty-nine participants
(41.3%) met the criteria for treatment resistance, having had
two adequate trials with antidepressants of two different
classes; there were no group differences in proportion with
treatment resistance. The proportion of women differed sig-
nificantly between groups, as did baseline scores on the
HAM-Dand theCumulative IllnessRatingScale–Geriatrics.
We therefore controlled for these variables in the sub-
sequent analyses.

The use of lorazepam as a rescue drug was minimal, with
dosesof0.5–1mggivento12participants (four inthecitalopram
plus placebo group, six in the methylphenidate plus placebo
group, and two in citalopram plus methylphenidate group).
Therewere no significant differences between groups in use of
lorazepam, and controlling for it did not affect the results.

The treatment groups did not differ significantly in mean
dosages of citalopram or methylphenidate (citalopram plus
placebo group: citalopram, 35.0 mg/day [SD=14.6]; methyl-
phenidate plus placebo group:methylphenidate, 16.4mg/day
[SD=7.2]; citalopramplusmethylphenidate group: citalopram,
32.3mg/day [SD=13.5],methylphenidate, 16.2mg/day [SD=8.1]).
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Across groups, citalopram dosage was significantly as-
sociated with proportion of participants who achieved re-
mission. Remission rates were 29.8% among participants
receiving no citalopram (the methylphenidate plus placebo
group), 41.9%amongthose receiving20mg/dayofcitalopram,
56.4% among those receiving 40 mg/day, and 69.2% among
those receiving 60 mg/day (x2=9.70, df=3, p=0.02). How-
ever, no clear relationship was observed between meth-
ylphenidate dosage and remission, with remission rates of
41.7%for those receivingnomethylphenidate (thecitalopram
plus placebo group), 24.2% for those receiving 5–10 mg/day,

58.3% for those receiving 15–20 mg/day, and 53.9% for
those receiving 20 mg/day (x2=9.82, df=3, p=0.02).

Analyses of Change in HAM-D Score Over Time
Results of the mixed model, using time as a categorical ef-
fect and adjusting for gender and baseline medical bur-
den, indicated a significant difference between groups in
change in HAM-D score from baseline to study end (F=2.5,
df=20, 137, p,0.001). Post hoc analyses revealed that the
change in HAM-D score was significantly greater in the
citalopram plus methylphenidate group compared with

FIGURE1. CONSORTFlowDiagramofParticipants in aRandomizedPlacebo-ControlledTrial ofCitalopram,Methylphenidate, orTheir
Combination in Geriatric Depression

Excluded (N=307)

• Did not meet study criteria (N=63)
• Declined to participate (N=244)

Withdrew (N=38)

Enrollment

Assessment

Analyzed (N=47)Analyzed (N=48)Analyzed (N=48)

Citalopram plus placebo (N=48)

• Received intervention (N=46)
• Did not receive intervention (N=2)

Methylphenidate plus placebo (N=48)

• Received intervention (N=46)
• Did not receive intervention (N=2)

Citalopram plus methylphenidate (N=47)

• Received intervention (N=46)
• Did not receive intervention (N=1)

Excluded, did not meet study criteria (N=22)

Analysis

Lost to follow-up (N=4)
Discontinued intervention (N=14)
• Lack of efficacy (N=3)
• Withdrew consent (N=4)
• Side effects (N=7)
Died (N=1)

Lost to follow-up (N=2)
Discontinued intervention (N=12)
• Lack of efficacy (N=1)
• Withdrew consent (N=4)
• Side effects (N=7)

Lost to follow-up (N=5)
Discontinued intervention (N=9)
• Lack of efficacy (N=0)
• Withdrew consent (N=7)
• Side effects (N=2)

Follow-Up

Randomized (N=143)

Enrolled in study (N=181)

In-person diagnostic interview (N=203)

Telephone screening for eligibility (N=510)
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both the citalopram plus placebo group (t=2.4, df=137, p=
0.02) and the methylphenidate plus placebo group (t=2.8, df=
137, p=0.005). Adjustment for the measures of adherence,
serum drug levels, and medical burden did not affect the
results.

Rate of change in HAM-D response. As shown in Figure 2,
there were two distinct rates of change in the HAM-D tra-
jectories over time, from baseline to week 4 and fromweek 4
to week 16. Hence, in order to target the rate of change in
treatment response directly, we used a broken-line mixed-
effects model with separate slopes for the three groups from
baseline to week 4 and then from week 4 to week 16. From
baseline to week 4, the citalopram plus methylphenidate
group exhibited a significantly faster decrease in mean
HAM-D score compared with the citalopram plus placebo
group (slope difference=0.54, SE=0.24; t=2.21, df=125, p=0.03),
but not compared with the methylphenidate plus placebo
group (slope difference=0.07, SE=0.24; n.s.); the difference
between the citalopram plus placebo and methylphenidate
plus placebo groups fell short of significance (slope dif-
ference=0.46, SE=0.24; t=1.9, df=125, p=0.06). After week 4,
the citalopram plus methylphenidate group showed a sig-
nificantly faster decrease in mean HAM-D score compared
with the methylphenidate plus placebo group (slope differ-
ence=0.19, SE=0.09; t=2.11, df=105, p=0.04), but not compared
with the citalopramplus placebo group (slope difference=20.01,

SE=0.09; n.s.). The mean HAM-D score decreased signif-
icantly faster in the citalopram plus placebo group com-
pared with the methylphenidate plus placebo group after
week 4 as well (slope difference=0.20, SE=0.09; t=2.23,
df=105, p=0.03). The predicted values of HAM-D scores
obtainedusing thismodel are plotted inFigure S1 in the data
supplement that accompanies the online edition of this
article.

Secondary remitter analyses.Twentyof48participants (41.7%)
in the citalopram plus placebo group, 14 of 48 (29.2%) in the
methylphenidate plus placebo group, and 29 of 47 (61.7%)
in the citalopram plus methylphenidate group met the
remission criterion (HAM-D score#6) at study end. These
differenceswere significant (x2=9.2, df=2, p=0.01) andwere
driven mostly by the differences in the remission rates
between the citalopram plus methylphenidate and meth-
ylphenidate plus placebo groups (x2=9.0, df=1, p=0.003),
while the difference between the citalopram plus meth-
ylphenidate and citalopram plus placebo groups fell short
of significance (x2=3.4, df=1, p=0.07). Note that group
differences in remission rates were not found significant at
12 weeks or 14 weeks. Because of high dropout rates, sig-
nificant differences at 16 weeks must be interpreted with
caution.

Theanalysesofgroupdifferencesbyremissionstatus,partial
response status, and nonresponse status also demonstrated

TABLE 1. Baseline Clinical and Demographic Characteristics of Older Patients Receiving Citalopram, Methylphenidate, or Their
Combination for Depression

Variable
Citalopram Plus
Placebo (N548)

Methylphenidate Plus
Placebo (N548)

Citalopram Plus
Methylphenidate

(N547) p

N % N % N %

Female 31 64.5 19 39.6 28 59.6 0.05
Race/ethnicity 0.9
Caucasian 36 75.0 35 72.9 37 78.7
African American 5 10.4 5 10.4 5 10.6
Asian 1 2.1 2 4.2 3 6.4
Hispanic 6 12.5 5 10.4 3 6.4

Chronic course (.24 months) 41 85.4 37 77.1 37 78.7 0.6

Mean SD Mean SD Mean SD

Age (years) 70.1 7.1 70.0 7.1 68.9 7.6 0.7
Education (years) 15.8 2.7 16.0 2.4 15.2 3.0 0.3
Age at depression onset (years) 42.7 23.5 40.4 25.1 45.6 22.3 0.6
Number of episodes 3.8 3.8 4.0 5.4 3.3 2.9 0.7
Duration of episode (months) 51.6 45.6 50.2 47.2 38.6 31.8 0.3
Hamilton Depression Rating Scale (24-item) 18.3 2.3 19.8 3.6 18.7 2.9 0.04
Montgomery-ÅsbergDepressionRatingScale 18.6 3.1 18.2 4.1 17.5 3.4 0.3
Apathy Evaluation Scale 31.3 8.6 31.0 10.6 30.0 10.1 0.8
Hamilton Anxiety Scale 8.9 2.4 9.9 3.2 8.7 2.9 0.07
Short Form 36-Item Health Survey
Energy 30.9 18.8 33.3 20.0 31.3 20.3 0.8
Well-being 44.2 17.6 47.3 15.6 45.6 17.2 0.7
Role-emotional 34.0 27.9 37.6 28.3 31.2 26.1 0.5

Cumulative Illness Rating Scale–Geriatrics 5.8 4.6 5.5 3.5 4.0 3.2 0.04
Cerebrovascular Risk Factor Prediction Chart 12.2 5.8 10.9 5.0 9.7 4.5 0.06
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significant differences favoring citalopram plus methylphe-
nidate (x2=9.9, df=4, p=0.04). In the citalopram plus placebo
group, 20participants remitted, 15 had apartial response, and
13 did not respond; in the methylphenidate plus placebo
group, 14 remitted, 18 had a partial response, and 15 did not
respond; and in the citalopram plus methylphenidate group,
29remitted,eighthadapartial response, and11didnotrespond.
Relatively few participants achieved accelerated remission
after 4 weeks of treatment, with no significant difference
between groups (eight participants [17%] in the citalopram
plus placebo group, seven [15%] in the methylphenidate plus
placebo group, and 10 [21%] in the citalopram plus methyl-
phenidate group).

Secondary Outcomes
Clinical global improvement.Whenwecombinedparticipants
with CGI improvement scores of 1 or 2 (verymuch andmuch
improved, compared with those with minimal improvement
or no change, or minimally worse), 27/32 (84.4%) in the cital-
opram plus methylphenidate group improved much or very
much compared with either of the monotherapy groups
(methylphenidate plus placebo, 13/33 [39.4%]; citalopram
plus placebo, 17/30 [56.7%]; x2=13.9, df=2, p=0.001); no sig-
nificant difference was observed between the two mono-
therapy groups.

Analyses of change in secondary outcomes over time. Changes
in scores on thewell-being subscale of the SF-36 also showed
significant between-group differences favoring the citalo-
pram plus methylphenidate group (F=4.8, df=2, 136, p=0.01)
(Table 2). Changes in the anxiety, apathy, and psychological
resilience measures did not differ between groups.

Table S1 in the online data supplement presents estimated
effect sizes for the selected measures over time.

Cognitive outcomes. There were no significant differences
betweengroups inbaselineneuropsychologicalperformance.
Table 3 presents baseline-to-endpoint change scores (using
z-scores) for each composite domain and for the global per-
formance score.

Between-groupanalyses revealednosignificantdifferences
in cognitive change (across all neuropsychological domains
and the global performance score) from baseline to endpoint.
In our within-group analyses, we observed variable improve-
ment in cognitive functioning. First, both themethylphenidate
plus placebo and citalopram plus methylphenidate groups
demonstrated significant improvement on the global perfor-
mance score (methylphenidate plus placebo group: t=22.91,
df=136, p=0.004; citalopram plus methylphenidate group:
t=22.04, df=136, p=0.04). All treatment groups significantly
improved in language (citalopramplusplacebogroup: t=22.81,
df=136, p=0.01; methylphenidate plus placebo group: t=22.61,
df=136,p=0.01;citalopramplusmethylphenidategroup: t=23.25,
df=136, p=0.002). The methylphenidate plus placebo group ad-
ditionally improved in executive functioning (t=22.45, df=136,
p=0.02). Finally, the citalopram plus placebo group demon-
strated significant improvement in attention (t=22.43, df=136,
p=0.02). No within-group changes were noted in memory or
visuospatial functioning.Acrosscomparisons,changeinHAM-D
score from baseline to endpoint did notmoderate improvement
in cognitive functioning.

Dropout and Tolerability Analysis
The three groups didnot differ significantly in time to dropout
(citalopram plus placebo group: mean=33.2 days, SD=21.2,
range=8–86; methylphenidate plus placebo group: mean=27.8
days, SD=15.1, range=7–48; citalopram plus methylphenidate
group: mean=41.6 days, SD=31.3, range=7–98). The groups did
not differ in number of side effects, dropout rate, or dropout
reasons. After randomization, 16 participants dropped out be-
cause of side effects (seven each in the citalopramplus placebo
and methylphenidate plus placebo groups and two in the cit-
alopram plusmethylphenidate group), three because of lack of
efficacy, and 26 for other reasons (see Table S2 in the data
supplement for details).

DISCUSSION

To our knowledge, this is the first randomized placebo-
controlled trial designed to test the clinical efficacy and
tolerability of combination treatment with methylphenidate
andcitalopramtoimproveantidepressant response ingeriatric

FIGURE 2. Change in 24-Item Hamilton Depression Rating
Scale (HAM-D) Score Over Time, by Treatment Condition,
Among Patients Receiving Citalopram, Methylphenidate, or
Their Combination
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depression compared with either drug as monotherapy (that
is, with either drug plus placebo). We detected an improved
response in the combination treatment group, as evidenced

by greater improvement in the two continuous measures of
depression and in global clinical improvement. We also ob-
served a faster rate of response in depressive symptoms in

TABLE 2. Change Scores for Older Patients Receiving Citalopram, Methylphenidate, or Their Combination for Depressiona

Citalopram Plus
Placebo (N=48)

Methylphenidate Plus
Placebo (N=48)

Citalopram Plus
Methylphenidate (N=47)

Variable Mean SD Mean SD Mean SD p

Hamilton Anxiety Rating Scale –4.4 0.6 –5.4 0.5 –6.2 0.6 0.1
Apathy Evaluation Scale 7.1 1.5 7.1 1.4 9.1 1.4 0.5
Clinical Global Impressions
improvement scale

–1.4 0.2 –0.8 0.2 –1.4 0.2 0.001

Short Form 36-Item Health Survey
Energy 17.1 4.1 18.2 3.9 24.1 3.9 0.4
Well-being 25.0 3.6 13.9 3.5 28.5 3.5 0.01
Role-emotional 28.8 6.7 26.3 6.4 42.6 6.4 0.2

a Anegative change score corresponds to an improvement frombaseline to endpoint for all instruments except theApathy Evaluation Scale and the Short Form36-
Item Health Survey.

TABLE 3. Between-Treatment Comparison of Cognitive Z-Score Change by Composite Domain, and Raw Score Change by
Neuropsychological Test, Among Older Patients Receiving Citalopram, Methylphenidate, or Their Combination for Depressiona

Citalopram Plus
Placebo (N=48)

Methylphenidate Plus
Placebo (N=48)

Citalopram Plus
Methylphenidate (N=47)

Variable
Raw Score

Change by Test
Z-Score
Change SE

Raw Score
Change by Test

Z-Score
Change SE

Raw Score
Change by Test

Z-Score
Change SE p

Attention/processing
speed

0.24 0.10 –0.006 0.09 0.05 0.09 0.2

WAIS-III digit span
subtest

2.07 0.25 0.37

Trail Making Test, part
A (seconds)b

–6.25 –1.78 –0.36

Stroop Color Trial 3.82 0.52 –0.4

Language 0.26 0.09 0.23 0.09 0.27 0.08 0.9
FAS test 3.5 4.09 3.48
Animal naming test 1.29 –0.47 0.73
Boston naming test 3.2 1.84 1.36

Executive functioning 0.13 0.12 0.28 0.12 –0.02 0.11 0.2
Trail Making Test, part
B (seconds)b

–21.71 –8.98 8.0

Stroop Color-Word
Trial

2.55 0.82 –0.19

Visuospatial functioning –0.10 0.11 0.01 0.11 0.16 0.10 0.2
WAIS-III block design
subtest

1.56 2.55 –0.1

Rey-Osterrieth
Complex Figure
Test, copy condition

0.05 –0.41 0.71

Memory –0.03 0.10 0.12 0.09 –0.05 0.09 0.4
California Verbal
Learning Test–II,
long-delay free
recall

0.31 0.11 –0.39

Rey-Osterrieth
Complex Figure
Test, 30-minute
delayed recall

3.09 2.34 1.28

Global performance
score

0.10 0.05 0.15 0.05 0.10 0.05 0.7

a The Stroop interference task scorewas used to develop the executive functioning composite score. That variablewas not included in the raw score change, as no
raw score is generated. We instead include the raw score change for the Color-Word Trial as a reference. However, unlike the Stroop interference task score, this
does not correct for time completed on control trials (color and word naming trials) of the Stroop color and word test.

bNegative change scores indicate improvements from baseline to endpoint.
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the combination treatment group in the first 4 weeks of
treatment compared with the citalopram plus placebo group,
and compared with the methylphenidate plus placebo group
for theremainderof the trial,while theratesofresponse for the
two monotherapy groups differed significantly in the last 12
weeksof the trial.Weobservedasignificantlyhigherremission
rate in the citalopram plus methylphenidate group compared
with the methylphenidate monotherapy group, and a nonsig-
nificantly (p=0.07) higher rate in comparison with the cital-
oprammonotherapy group. These findings potentially offer
clinicians guidance on the use of these drugs to achieve faster
remission in depressed older adults, although they may not
translate into higher remission rates over longer treatment
periods.

Citalopram treatment appeared to be beneficial for cog-
nition, although augmentationwithmethylphenidate did not
offer additional benefits. However, participants treated with
methylphenidate demonstrated improvement in the global
cognitive performance score.Wealsonoted improvements in
the well-being subscale of the SF-36 in the methylphenidate
plus citalopram group compared with the two monotherapy
groups.Wedidnot observe groupdifferences inother clinical
measures or in side effects. Overall, the outcomes are en-
couraging for mental health providers, given the limited
number of successful treatment strategies available to en-
hance antidepressant response with additional benefits in
function in geriatric depression.

To date, a limited number of studies have suggested that
stimulantmedicationsmaybeespeciallyuseful inolder adults
(18–21, 35–38). Two large series of medically ill mixed-age
patients (36, 38) suggested the value of adjunctive dextro-
amphetamine (range, 2.5–30 mg/day) and methylphenidate
(range, 5–30mg/day) in relievingdepression,withanonset of
response within 48 hours. Our findings on cognitive outcomes
are generally consistentwith the literature, as they suggest that
cognition improves after acute antidepressant treatment (39),
although some studies do not support this finding (12, 15).

Our study has several limitations. We used a convenience
sample of outpatients with major depression of moderate
severity. Therefore, the results may not be applicable to pa-
tients with acute medical illnesses or with more severe
depression. Because of the use of methylphenidate, we ex-
cluded individuals with a history of substance abuse and
severe anxiety disorders, which also may limit the general-
izability of the results. Although we were interested in ac-
celeration of response with the use of methylphenidate, the
titration was relatively slow because of concerns for safety in
elderly patients, but the rate of remission within the first 4
weeks of methylphenidate treatment was still more rapid
than would be expected after 16 weeks of treatment with
citalopram. Finally, our results with regard to citalopram
dosing should be interpreted cautiously and with consider-
ation of the 2011 U.S. Food and Drug Administration rec-
ommendation (40) that citalopram dosing be limited to 40
mg/day in younger adults and 20 mg/day in the elderly be-
cause of potential cardiac side effects, as well as recently

published data confirming an increase in the QTc interval
with citalopram use in older patients with dementia (41). In
addition, ideally, the comparison of different drug dosing on
remission rates would require a fixed-dose comparison trial.
Finally, a high dropout rate is a limitation of the study. Our
analysis did not suggest that any missing data were not
missing at random, and hence mixed-effects modeling of our
primary outcome measure (HAM-D score) was carried out
under the missing-at-random assumption. However, group
differences in remission rates at 16 weeks should be inter-
preted with caution because of high dropout rates, and fur-
ther studies are needed to ascertain the reasons for group
differences in remission rates.

Despite these limitations, our study is the first compre-
hensive and well-controlled trial to address the potential of
methylphenidate to enhance clinical and cognitive outcomes
in geriatric depression. Combination treatment with cit-
alopram and methylphenidate resulted in higher remission
rates and shorter time to remission than citalopram mono-
therapy (62% compared with 42%), with no significant dif-
ferences in frequency of adverse events. The combination
treatment may offer a means of improving the efficacy and
rate of response to treatment in late-life depression.
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