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Objective: This study aimed to compare the efficacy and safety of atomoxetine (ATX) and OROS methylphenidate (MPH)
as adjunctive to selective serotonin reuptake inhibitors (SSRIs) in adults with attention-deficit hyperactivity disorder
(ADHD) with comorbid partially responsive major depressive disorder (MDD).

Methods: Sixty Korean adults with ADHD and comorbid partially responsive MDD were recruited in a 12-week,
randomized, rater-blinded, active-controlled trial and were evenly randomized to ATX or OROS MPH treatment.
Results: Depressive symptoms measured using the Hamilton Depression Rating Scale and Clinically Useful Depression
Outcome Scale, and ADHD symptoms measured using the Adult ADHD Self-Report Scale, as well as the Clinical Global
Impression-Severity, Clinical Global Impression-Improvement, and the Sheehan Disability Scale scores were significantly
improved in both groups during the 12 weeks of treatment. The changes in all outcome measures during the 12-week
treatment were not significantly different between the two groups (all p > 0.05). No serious adverse events were re-
ported and there were no significant differences in systolic and diastolic blood pressure, pulse rate, weight, or body
mass index between the ATX and MPH groups.

Conclusion: Our findings suggest that ATX and MPH can be used as adjunctive treatments in adults with ADHD and
comorbid partially responsive MDD. The efficacy and tolerability of ATX and MPH in adults with ADHD did not differ
significantly. Further studies should be conducted to draw a definitive conclusion.
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INTRODUCTION

tional and cognitive impairments [1-3]. Monotherapeutic
antidepressants, including selective serotonin reuptake
Major depressive disorder (MDD) is a common mental inhibitors (SSRIs), are effective treatment options for
health disorder that leads to morbidity and severe func- MDD. However, they often demonstrate insufficient ther-
apeutic efficacy [4]. In Step 1 of the Sequenced Treatment
Alternatives to Relieve Depression (STAR*D) study, 1,776

of 3,671 patients had a Quick Inventory of Depressive
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Symptomatology-defined response, and the STAR*D re-
ported a 48.6% response rate [5]. Furthermore, the re-
mission rate is quite low; only 25% to 35% of all patients
treated for MDD have been in symptom remission with
antidepressant monotherapy [6].
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Poor treatment outcomes in depression are associated
with various risk factors. One of the major risk factors is
comorbid psychiatric illnesses. MDD is accompanied by
cognitive dysfunction, anxiety, somatic symptoms, and
other clinically relevant symptoms and illnesses, which
reinforces the need for polypharmacy or personalization
of treatment strategies in patients with MDD [7,8].

Approximately one-fourth of adolescents with MDD re-
spond poorly to initial antidepressant treatment. Psychiatric
comorbidities of attention-deficit hyperactivity disorder
(ADHD) may increase the risk of treatment resistance in
adolescents with MDD, which is considered treat-
ment-resistant depression (TRD) [9,10]. Therefore, treat-
ment strategies for augmentation or combination therapy
with different pharmacological interventions are recom-
mended.

ADHD is a pervasive, complex, and heterogeneous
disorder. Population surveys have estimated the preva-
lence of ADHD in adults to be 4.4% [11-13]. Adults with
ADHD have a greater risk of developing psychiatric
disorders. Most adults with ADHD can exhibit one or
more comorbid psychiatric disorders during their lifetime
[14]. Approximately 65% to 89% of all patients with
ADHD experience one or more psychiatric disorders
[15]. Adult ADHD is significantly comorbid with a wide
range of psychiatric disorders. ADHD and MDD co-occur
frequently, with the prevalence rates of depression in in-
dividuals with ADHD ranging from 18.6% to 53.3%
[13,16]. In addition, the prevalence rate of comorbid
ADHD in individuals with depression ranges from 9% to
16% [11], with a mean rate of 7.8% [17]. A recent study
reported that 28% of individuals referred to a tertiary clin-
ic for mood and anxiety assessment could not detect
ADHD [18]. In addition, 34% of patients referred for TRD
met the criteria for ADHD with predictors of this co-
morbidity (e.g., SSRI failure and chronic anhedonia) [19].
Stress, depression, and anxiety can manifest due to un-
diagnosed and untreated ADHD [20]. Many patients with
ADHD receive treatment for comorbid mood disorders,
but not ADHD [21]. Overall, these challenges have con-
tributed to the underdiagnosis and undertreatment of
adult ADHD [22]. Therefore, when a clinician treats de-
pression, if a patient does not respond adequately to an
antidepressant medication, consideration should be given
to re-evaluating both the depression and ADHD diag-
noses and, if appropriate, initiating ADHD treatment [11].

An extended-release formulation of methylphenidate
(OROS MPH; Concerta) has been approved for attention
deficit disorder. Atomoxetine (ATX) is a selective nora-
drenaline reuptake inhibitor that has been studied for use
in the treatment of ADHD. It is the first nonstimulant ap-
proved by the Food and Drug Administration for the treat-
ment of ADHD. The existing medical treatment of ADHD
in adults primarily involves psychostimulants and ATX,
and prescriptions of ADHD medications are increasing
[23].

The Canadian Network for Mood and Anxiety Treat-
ments task force [17] recommends combining an SSRI
and a long-acting stimulant for patients with MDD and
comorbid ADHD. Furthermore, ATX can be used effec-
tively and safely with SSRIs in the treatment of adult pa-
tients with ADHD and comorbid generalized anxiety dis-
order [24]. To the best of our knowledge, no head-to-
head comparison study of OROS MPH and ATX in adult
patients with ADHD and comorbid partially responsive
MDD has been conducted.

This study aimed to directly compare the treatment re-
sponse between ATX combination and OROS MPH com-
bination in adult patients with ADHD and comorbid parti-
ally responsive MDD in a head-to-head, 12-week, rando-
mized, rater-blinded clinical trial.

METHODS

Participants

Eligible patients diagnosed with MDD according to the
Diagnostic and Statistical Manual of Mental Disorders
(DSM)-5 criteria and those who did not respond or only
partially responded to 8 —12 weeks of treatment with an
SSRI in recommended doses were considered for this
study. Partial response was defined as a Hamilton
Depression Rating Scale (HAMD) score of > 16 at the be-
ginning of the study (before adding ATX or OROS MPH as
an adjunctive treatment) [25]. At baseline, the partic-
ipants were = 19 and < 65 years of age and were on one
of the following SSRIs: escitalopram, sertraline, or
fluoxetine. Among them, only patients who met the
DSM-5 criteria for adult ADHD were included in the pres-
ent study. The diagnosis of adult ADHD was established
based on the childhood history of symptoms and existing
symptoms, disability, associated ratings, and self-reports
of symptom severity. Further, the diagnosis was con-
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firmed using the Mini-International Neuropsychiatric
Interview. Patients with bipolar disorders, substance
abuse disorders, eating disorders, or suicidal patients
were excluded from this study.

Prior to the addition of ATX or OROS MPH, 51 of the
recruited patients (85%) responded partially to the max-
imum recommended dose of SSRI escitalopram 10—20
mg/day, four patients (6.6%) responded partially to sertra-
line 150—200 mg/day, and two patients (3.3%) re-
sponded partially to fluoxetine 40 mg/day.

Study Design and Procedures

This study was a 12-week, prospective, randomized,
rater-blinded, active-controlled trial conducted between
January 2018 and December 2019 at three university hos-
pitals in the Republic of Korea. Maintenance of the exist-
ing dose of the drug during the study period was recom-
mended for patients who were on SSRIs; however, in case
of tolerability and lack of effectiveness, the dose could be
adjusted according to the judgment of the investigator
within the dose range within the approved standard.
Eligible patients were randomized in a 1:1 ratio to one of
two treatment arms: OROS MPH (MPH group) or ATX
(ATX group). Drug dosages and titration schedules were
based on the recommendations of the prescribing in-
formation for each product and according to the judg-
ment of the clinicians involved in the study (Table 1). No
other psychotropic drugs were permitted during the study
period, except for benzodiazepines (up to 2 mg/day of lor-
azepam or equivalent).

Assessments

Study patients were assessed at the following five time
points: baseline, week 2, week 4, week 6, week 8, and
week 12. The main outcome measure was the 17-item
HAMD [26] and 18-item Korean version of the World
Health Organization Adult ADHD Self-Report Scale

Table 1. The average atomoxetine and osmotic release oral system
methylphenidate dose

Atomoxetine (mg) Methylphenidate (mg)

Visit (male/female) (male/female)
Baseline 32.8+7.4(33.3/31.4) 27.3+1.6(26.9/30.9)
12 weeks 65.1 = 15.1 (59/80) 56.6 = 16.5 (56.3/58.5)

Values are presented as mean + standard deviation (mean only).

(ASRS) [27]. Other instruments used were the Clinical
Global Impression-Severity (CGI-S), Clinical Global
Impression-Improvement  (CGI-1),  Clinically ~ Useful
Depression Outcome Scale (CUDOS) [28], and the
Sheehan Disability Scale (SDS) [29]. All assessors re-
ceived the same investigator training module and were
blinded to the patients’ conditions and prescribed
medications. Safety was assessed via adverse events (AEs),
vital signs, weight, and physical examination findings at
each visit. The AEs during the study period were recorded
by clinical research coordinators using the Udvalg for
Kliniske Undersogelser Side-Effect Rating Scale [30], and
were further evaluated for severity and the causal relation-
ship to the study drug.

Statistical Analysis

The sociodemographic and baseline clinical character-
istics were compared between the ATX and MPH groups
using the chi-square test and independent ¢ test. The
changes in scores in efficacy and safety variables, includ-
ing vital signs, weight, and body mass index (BMI) within
groups were analyzed using one-way repeated measures
analysis of variance (RM-ANOVA) with Bonferroni multi-
ple comparison test. The RM-ANOVA with covariates
(age, sex, and smoking) was performed to compare the
differences in changes in all efficacy variables between
the two groups. The chi-square test or Fisher’s exact test
was used to compare the HAMD and CGI-S response
rates between the groups at each visit. Statistical sig-
nificance was set at p < 0.05. All statistical analyses were
performed using the SPSS 21.0 (IBM Co., Armonk, NY,
USA).

Ethics

The study protocol complied with the current amend-
ment of the Declaration of Helsinki and the International
Conference on Harmonization/Good Clinical Practice
guidelines. All participants provided written informed
consent before participating in the study. The study proto-
col was approved by the Institutional Review Board at all
research sites (The Soonchunhyang University Cheonan
Hospital (No. 2018-01-024)).
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RESULTS

Demographic and Clinical Characteristics Data

Sixty participants were enrolled from three university
hospitals. Among them, 28 and 32 participants were
randomized to the ATX and MPH groups, respectively
(Fig. 1). The demographic and clinical characteristics of
the participants are shown in Table 2. There were no sig-

nificant differences between the two groups in terms of
demographic and clinical characteristics and baseline
HAMD, ASRS, CUDQS, CGlI-S, CGl-l, and SDS scores, ex-
cept that the proportion of smokers was significantly high-
er in the MPH group (65.6%, n = 21) than in the ATX
group (35.7%, n=10; p=0.021).

Randomization
(n =60)

SSRI +ATX
(n = 28)

Lost to follow-up
(n=35)
Headache (n = 3)
Sedation/drowsiness
(n=1)

SSRI + OROS MPH

(n=32)

Study completion
(n=19)

Lost to follow-up
(n=4)
Headache (n = 2)
Weight loss (n = 2)
Palpitation (n = 1)
Tremor (n = 1)

Study completion
(n=22)

Table 2. Baseline demographic and clinical characteristics

Fig. 1. Subject disposition.

SSRI, selective serotonin reuptake
inhibitor; ATX, atomoxetine; OROS,
osmotic release oral system; MPH,
methylphenidate.

Variable SSRI + ATX (n = 28) SSRI + OROS MPH (n = 32) Significance

Age (yr) 23.1+5.6 23.3+59 0.924
Male 20 (71.4) 28 (87.5) 0.121
Drinkers 22 (78.6) 24 (75.0) 0.744
Smokers 10 (35.7) 21 (65.6) 0.021*
Education (yr) 123+1.3 127 1.6 0.277
Duration of current episode (mo) 6.6+3.2 58+5.8 0.525
Duration of illness (yr) 3.5+3.2 35+2.8 0.963
Mean dose of ATX/MPH (initial, mg/day)

At baseline 32.8+7.4 27.3+1.6 NA

At week 12 65.1 = 15.1 56.6 £16.5 NA
CGI-S 44+0.7 44+0.8 0.930
CGl-I 4.0+0.2 4.0+0.0 0.326
HAMD 22.5+6.7 209+34 0.250
ASRS 42.6 +12.6 42.0+12.2 0.849
SDS 18.7 6.0 20.4 +6.0 0.262
CUDOS 37.6 =14.0 36.8+13.8 0.826
BMI (kg/mz) 24.0+5.0 243 +54 0.808
SBP (mmHg) 122.8 +9.8 126.2 £ 15.1 0.317
DBP (mmHg) 77.3£6.6 79.6 = 8.8 0.256

Values are presented as mean =+ standard deviation or number (%).
SSRI, selective serotonin reuptake inhibitor; ATX, atomoxetine; OROS, osmotic release oral system; MPH, methylphenidate; CGI-S, Clinical Global
Impression-Severity; CGI-I, Clinical Global Impression-Improvement; HAMD, Hamilton Depression Rating Scale (17-item); ASRS, Adult ADHD
Self-Report Scale; SDS, Sheehan Disability Scale; CUDOS, Clinically Useful Depression Outcome Scale; BMI, body mass index; SBP, systolic blood
pressure; DBP, diastolic blood pressure; NA, not applicable.

*0 < 0.05.
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Fig. 2. Changes in mean differences from baseline scores for (A) HAMD, (B) CGI-S, (C) CGl-l, (D) ASRS, (E) CUDOS and (F) SDS during the study.
HAMD, Hamilton Depression Rating Scale (17-item); CGI-S, Clinical Global Impression-Severity; CGI-I, Clinical Global Impression-Improvement;
ASRS, Adult ADHD Self-Report Scale; CUDOS, Clinically Useful Depression Outcome Scale; SDS, Sheehan Disability Scale; SSRI, selective seroto-
nin reuptake inhibitor; ATX, atomoxetine; OROS, osmotic release oral system; MPH, methylphenidate.

*Significant difference from baseline scores (p < 0.05, RM-ANOVA with Bonferroni post hoc test).

Efficacy

In both the ATX and MPH groups, the changes in the
mean scores of all efficacy variables including HAMD,
CGlI-S, CGl-l, ASRS, CUDQS, and SDS from baseline to
endpoint were significant (all p < 0.05, Fig. 2). The re-
duction in the HAMD score was significant at all visits
when compared with baseline values, and the reductions
in the CGI-S and CGl-I scores were significant from week
4 onwards in both groups. The change in the CUDOS

score was significant only at week 12 in both groups.
However, reductions in ASRS scores reached a significant
difference at week 8 in the ATX group, unlike the MPH
group, which attained significance at week 4. Moreover,
reductions in SDS scores from baseline were not sig-
nificant until week 8 in the ATX group, while those of the
MPH group were significant from week 8 to week 12 (Fig.
2). However, there were no significant differences in the
changes in all efficacy variables between the treatment
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Table 3. The changes on the HAMD, CGlI-S, CGlI-I, ASRS, CUDOS and SDS total scores from baseline during the study

Visit SSRI + ATX (n = 28) SSRI + OROS MPH (n = 32) Significance
HAMD Week 2 —1.964 + 2.646 —1.719 £ 2.976 0.956
Week 4 —4.536 +4.384 —4.719 £ 4.726
Week 8 —5.321 £6.189 —4.125 +5.222
Week 12 —6.857 +5.183 —6.531 +£4.958
CGI-S Week 2 —0.071 +£0.378 —0.156 + 0.448 0.691
Week 4 —0.464 £ 0.693 —0.594 +0.712
Week 8 —0.821 £0.983 —0.594 £+ 0.712
Week 12 —1.143 £1.044 —1.031 £0.933
CGl-l Week 2 —0.179 £ 0.612 —0.156 £ 0.515 0.934
Week 4 —0.643 +0.826 —0.781 + 0.906
Week 8 —1.000 + 0.861 —0.813 = 1.091
Week 12 —1.286 +0.937 —1.219 + 1.099
ASRS Week 2 —1.571 £8.324 —1.844 + 5.519 0.803
Week 4 —5.643 + 10.601 —6.156 = 10.093
Week 8 —8.429 + 11.445 —6.219 £ 11.675
Week 12 —9.857 +12.492 —8.469 + 10.907
CUDOS Week 2 —3.214 +9.327 —2.594 £ 5.435 0.968
Week 4 —2.464 +11.574 —3.625 £ 8.027
Week 8 —4.500 + 11.702 —2.844 +£10.623
Week 12 —8.464 +11.338 —7.906 + 7.892
SDS Week 2 —1.893 £3.478 —1.969 + 4.707 0.812
Week 4 -2.393 + 5.990 —2.813 +£5.462
Week 8 —2.250 +6.513 —3.344 + 6.003
Week 12 —4.464 +£7.623 —3.906 £ 6.827

Values are presented as mean = standard deviation.

HAMD, Hamilton Depression Rating Scale (17-item); CGI-S, Clinical Global Impression-Severity; CGI-I, Clinical Global Impression-Improvement;
ASRS, Adult ADHD Self-Report Scale; CUDOS, Clinically Useful Depression Outcome Scale; SDS, Sheehan Disability Scale; SSRI, selective
serotonin reuptake inhibitor; ATX, atomoxetine; OROS, osmotic release oral system; MPH, methylphenidate.
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Fig. 3. The response rates by HAMD and CGl-S between the ATX and MPH groups during the study.
HAMD, Hamilton Depression Rating Scale (17-item); CGI-S, Clinical Global Impression-Severity; SSRI, selective serotonin reuptake inhibitor; ATX,

atomoxetine; OROS, osmotic release oral system; MPH, methylphenidate.

groups during the 12-week study period by RM-ANOVA
adjusted for age, sex, and smoking (Table 3, all p > 0.05).
The HAMD and CGI-S response rates at each visit were
not significantly different between the two groups (Fig. 3,
all p > 0.05).

Safety and Tolerability

Nine participants in the ATX group (32.1%) and 10 in
the MPH group (31.3%) did not complete the study. The
main reason for incompletion was “lost to follow-up” (five
patients in the ATX group and four patients in the MPH
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group). Seventeen patients (28.3%) experienced AEs. Four
and six patients in the ATX and MPH groups, respectively,
discontinued the study owing to AEs. Furthermore, the
AEs that caused discontinuation of the study were head-

group, and headache (n = 2), weight loss (n = 2), palpita-
tion (n = 1), and tremor (n = 1) in the MPH group. The re-
ported AEs are shown in Table 4. No serious AEs were re-
ported, and all AEs were transient and mild or moderate in

ache (n = 3) and sedation/drowsiness (n = 1) in the ATX severity.
Table 4. Commonly reported adverse events during the study period
Adverse event Total (n = 60) SSRI + ATX (n = 28) SSRI + OROS MPH (n = 32)
Nausea/vomiting 7(11.7) 3(10.7) 4(12.5)
Orthostatic dizziness 5(8.3) 2(7.1) 3(9.4)
Headache 5(8.3) 3(10.7) 2(6.3)
Tremor 2(3.3) 0(0) 2(6.3)
Reduced salivation 2(3.3) 1(3.6) 1(3.1)
Sedation/drowsiness 2(3.3) 1(3.6) 1(3.1)
Palpitation 2(3.3) 0 2 (6.3)
Weight loss 2(3.3) 0 2(6.3)
Diarrhea 1(1.7) 1(3.6) 0
Constipation 1(1.7) 1(3.6) 0
Weight gain 1(1.7) 0 1(3.1)
Values are presented as number (%).
SSRI, selective serotonin reuptake inhibitor; ATX, atomoxetine; OROS, osmotic release oral system; MPH, methylphenidate.
Table 5. Changes in SBP, DBP, pulse, weight and BMI during the study
SSRI + ATX (n = 28) SSRI + OROS MPH (n = 32)
Visit
Mean SD Significance Mean SD Significance
SBP (mmHg) Baseline 122.8 9.4 0.290 126.2 15.1 0.339
Week 2 121.0 10.9 124.3 14.3
Week 4 119.7 10.7 123.0 15.8
Week 8 123.4 10.6 125.0 13.4
Week 12 121.6 8.9 124.4 14.4
DBP (mmHg) Baseline 77.3 6.7 0.758 79.6 8.8 0.763
Week 2 76.8 6.0 78.5 6.5
Week 4 78.0 8.2 78.2 6.7
Week 8 77 .4 7.0 79.0 6.3
Week 12 76.9 6.3 79.2 7.4
Pulse (bpm) Baseline 77.6 16.7 0.277 82.4 17.3 0.725
Week 2 81.4 23.3 80.9 17.8
Week 4 83.0 249 82.7 18.5
Week 8 80.5 20.8 83.0 17.7
Week 12 80.6 22.0 82.4 18.7
Weight (kg) Baseline 69.3 14.7 0.441 72.3 18.8 0.304
Week 2 69.2 14.7 71.3 17.7
Week 4 69.2 14.5 71.4 17.9
Week 8 68.3 16.2 71.4 18.1
Week 12 69.3 15.0 719 18.6
BMI (kg/mz) Baseline 24.0 5.0 0.428 24.3 5.4 0.316
Week 2 24.0 4.9 24.0 5.1
Week 4 24.0 4.9 241 5.2
Week 8 23.6 5.4 241 5.2
Week 12 24.0 5.0 24.2 5.4

SBP, systolic blood pressure; DBP, diastolic blood pressure; BMI, body mass index; SSRI, selective serotonin reuptake inhibitor; ATX, atomoxetine;
OROS, osmotic release oral system; MPH, methylphenidate; SD, standard deviation.
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During the 12-week study, there were no significant
changes in systolic and diastolic blood pressure, pulse
rate, weight, or BMI in either group (Table 5).

DISCUSSION

In this study, the combination of ATX and OROS MPH
with an SSRI significantly improved all efficacy variables
at the end point of the study (week 12) compared to the
baseline in adult patients with ADHD and comorbid parti-
ally responsive MDD who failed to respond sufficiently to
treatment with an SSRI. Similar to the present study, in a
large, population-based cohort study [31], ADHD medi-
cation including ATX and MPH was associated with a re-
duced long-term risk of depression and reduced rates of
concurrent depression.

To the best of our knowledge, this study is the first to
compare the treatment response between ATX combina-
tion and OROS MPH combination and to investigate the
changes in the profile of depressive and ADHD symptoms
and the tolerability to adjunctive treatments of OROS
MPH or ATX to SSRlIs in adult patients with ADHD and co-
morbid partially responsive MDD.

In this study, for both groups, the HAMD scores started
to significantly decrease by week 2, and there were point
reductions in the HAMD scores from 22.5 and 20.9 to
15.6 and 14.4 in the ATX and MPH groups, respectively.
After the addition of ATX or MPH, the HAMD score was
16 or less, with a marked reduction in both groups. At the
end point, the HAMD response rates were 32.1% and
28.1% in the ATX and MPH groups, respectively.

Two open-label trials have demonstrated improved
outcomes with the use of an SSRI along with a psychosti-
mulant in the treatment of ADHD and comorbid MDD
[32,33]. In the former trial, comorbid patients who had
mood symptoms that improved with an SSRI experienced
improvement in ADHD symptoms only when a psychosti-
mulant was added to the antidepressant. In the latter trial,
comorbid patients who had inadequate therapeutic re-
sponses to MPH alone had positive therapeutic responses
in ADHD and depressive symptoms with administration
of concomitant fluoxetine.

In a randomized, flexible-dose, double-blinded, place-
bo-controlled study to evaluate the efficacy and safety of
augmentation with extended-release MPH in patients
with TRD, numerically more patients responded to MPH

than to placebo [34]. Another open-level study of stand-
ard antidepressant augmentation with ATX indicated that
ATX is beneficial in reducing depressive symptoms in
some patients who had a partial response or no response
to antidepressant trials [35]. However, these studies did
not assess comorbid ADHD, and it is possible that patients
with such comorbidities could have shown a more favor-
able response.

In a recent study on the safety and effectiveness of ATX
monotherapy compared with combined ATX and fluox-
etine therapy in children and adolescents with ADHD and
concurrent symptoms of depression, reductions in de-
pressive symptoms were greater in the combined group.
The completion rates for the two groups were similar, as
were the discontinuation rates for AEs. The data presented
indicate that if a child is already being treated with fluox-
etine, the addition of ATX is clinically warranted [36].

Therefore, the results of these previous studies indicate
that ATX and OROS MPH combination may help to im-
prove refractory comorbid depressive symptoms. These
results are consistent with the results of this study, which
reported a significant improvement in adjunctive treat-
ments of OROS MPH or ATX to SSRIs in adult patients
with ADHD and comorbid partially responsive MDD.
However, more studies are warranted to evaluate the anti-
depressant adjunctive effect of ATX or OROS MPH by
treating comorbid ADHD or by antidepressant augmenta-
tion action.

An SSRI alone is not expected to improve ADHD symp-
toms, which typically respond to catecholaminergic
agents, such as ATX or MPH. In this study, the ASRS scores
at baseline in both the ATX and MPH groups were main-
tained at 42.6 and 42, respectively, despite adequate
treatment with an SSRI; both scores were higher than the
optimal cutoff score of 32 [27]. After the combination of
ATX and MPH with an SSRI, the ASRS scores in the ATX
group and the MPH group started to significantly decrease
by week 8 and week 4, respectively. However, the ASRS
scores in both groups were near the cutoff point at the
endpoint, with a significant reduction from baseline.

Despite the lack of head-to-head clinical studies pow-
ered to compare ATX and OROS MPH, consistent with
this result, according to a network meta-analysis of ATX
and OROS MPH in the treatment of attention-defi-
cit/hyperactivity disorder in adult patients, there was no
significant difference in discontinuation rates between
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ATX and OROS MPH. Moreover, the efficacy of ATX and
OROS MPH in adults did not differ significantly [37].

No major safety issues associated with combining ATX
or OROS MPH with therapeutic doses of SSRIs were
noted. The addition of ATX or OROS MPH with SSRIs did
not increase the side-effect profile. Overall, the dropout
rate was low, and dropouts due to AEs were comparable
between the two groups. Clinicians should be careful
when administering MPH or ATX with SSRIs because of
the potential for pharmacokinetic interactions. However,
in this study, both drugs were gradually titrated as
tolerated. Consistent with this study, combining ex-
tended-release MPH with therapeutic doses of various an-
tidepressants [34] and adjunctive treatment of ATX with
an SSRI were safe and tolerable [24].

The CUDOS is a useful tool for screening depression
because it fully covers the DSM-IV symptoms of MDD
and dysthymic disorder [38]. The ability of the Korean
version of CUDOS to discriminate among different levels
of depression severity was significant, and the measure
was sensitive to change after treatment [28]. In this study,
there were point reductions in the CUDOS scores from
37.6 and 36.8 to 29.1 and 28.9 in the ATX and MPH
groups, respectively. After adding ATX or OROS MPH,
both groups were mitigated from moderate to mild de-
pression in five categories in the empirically derived
range of the depression severity of the CUDOS.

This study reported that there were significant differ-
ences in the HAMD, ASRS, CGI-S, and CGl-I scores from
week 4, and there were significant differences at 12 weeks
in the CUDQOS and SDS scores. In line with this study, two
rater-blinded, randomized comparative studies also re-
ported delayed efficacy on the CUDOS compared to the
HAMD (Lee et al., unpublished observations, Shin et al.,
unpublished observations). Furthermore, these previous
studies assessed the functional aspects of depression and
sensitively evaluated the remission of depression and its
residual symptoms [39].

Limitations

There are a number of limitations that should be con-
sidered when interpreting the results of this study. First,
this study had a small sample size. Another limitation of
this study was the lack of a placebo arm. Hence, this study
was unable to detect the placebo response rate and to ex-
clude the possibility of an improvement in depressive

symptoms as a part of the natural course of the disease.
The absence of an inter-rater reliability assessment was
another limitation of this study. Finally, because most of
the patients included in this study were treated with esci-
talopram (85.0%), the results of this study did not infer the
effectiveness and tolerability of ATX or OROS MPH com-
bined with other SSRIs.

As a safe and effective adjunctive therapy to SSRIs in
adults with ADHD and comorbid partially responsive
MDD, ATX combination and OROS MPH combination
would be the relevant treatment strategies. The results of
this randomized, rater-blinded, 12-week, prospective,
head-to-head comparison study demonstrated a sig-
nificant improvement in ADHD and depressive symptoms
in adult patients with ADHD and comorbid partially re-
sponsive MDD, which were well tolerated. There were no
significant differences in the changes in all efficacy varia-
bles and in the HAMD and CGI-S response rates between
the treatment groups. Further, controlled studies with
double-blind designs are needed to better understand the
relationship between ADHD and depressive disorders.
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