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Brief report of efficacy and side effect profile of crossing over to modified-
release capsules of methylphenidate in ADHD patients receiving other
treatments: case series
Burcu Özbaran, Sezen Köse, Fevzi Tuna Ocakoğlu, Hakan Kayış, Ayşegül Satar and Uğur Tekin

Department of Child and Adolescent Psychiatry, Faculty of Medicine, Ege University, Izmir, Turkey

ABSTRACT
OBJECTIVES: Stimulants are recommended as the first-line pharmacotherapy in attention
deficit/hyperactivity disorder (ADHD). Methylphenidate (MPH) is the most used stimulant.
Medikinet Retard has modified-release capsules of MPH (MRC-MPH). In this study, we aimed
to report observations on a sample of outpatients, who had been previously treated with
other agents, but switched to MRC-MPH treatment. These observations focus on the
treatment course, efficacy, side effects, and switching reasons.
METHODS: We included 20 out of the 163 patients with ADHD, who were previously treated
with other medications, and switched to MRC-MPH. Turgay DSM-IV Based Child and
Adolescent Behavior Disorders Screening as diagnosing tool and Rating Scale, Barkley’s
Stimulants Side Effects Rating Scale for screening side effects and Clinical Global Impression
Scale-Severity and -Improvement were administered.
RESULTS: Patients’ ages ranged between 9 and 17 years. Mean Clinical Global Impression Scale-
Severity (CGI-S) score before the MRC-MPH treatment was 3.2, whereas after treatment it was
3.15. CGI-S scores were not significantly different (p = .593). Loss of appetite (n = 4, 20%) and
drowsiness (n = 4, 20%) were the most common adverse events during the MRC-MPH
treatment.
CONCLUSIONS: We did not observe significant difference between other treatment options
and MRC-MPH with respect to efficacy. In terms of side effect profile, Osmotic Release Oral
System-MPH was observed to be more problematic than immediate-release MPH and MRC-
MPH formulations, while these two regimens did not differ significantly.
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Introduction

Attention deficit/hyperactivity disorder (ADHD) is a
persistent condition with inattention and/or hyperac-
tivity-impulsivity that interferes with functioning or
development, with symptoms in two or more settings
(e.g. at home, school, or work; with friends or relatives;
in daily activities), and affects social, academic, and
occupational functioning negatively [1]. It is one of
the most common childhood psychiatric disorders
with a worldwide prevalence rate of 5.3% [2]. When
the patients with ADHD are left without treatment,
long-term outcomes are poor relative to non-ADHD
controls. On the other hand, the treatment of ADHD
is associated with better academic and social life out-
comes for individuals with ADHD [3].

Proven effective psychopharmacological treatments
are mainly divided into two groups: stimulants and
non-stimulants [4]. Possible pharmacologic mechan-
isms of stimulants are (1) increasing extracellular levels
of dopamine via blocking dopamine transporters and
(2) potentiation of dopamine neurotransmission via

enhancing the binding of dopamine in the prefrontal
cortex of the brain [5]. The non-stimulant group
includes atomoxetine (ATX), clonidine, and guanfa-
cine. Clonidine and guanfacine are not used widely in
the treatment of ADHD in Turkey while ATX is pre-
scribed frequently. ATX is a selective noradrenaline
reuptake inhibitor, acting by increasing the amount
of noradrenaline in synaptic gaps via inhibition of nor-
adrenaline transporter in the prefrontal cortex [4].

Stimulants are mostly recommended as the first-line
treatment [6] and the methylphenidate (MPH), a
stimulant agent, is the most frequently prescribed
and the best-studied medication in the treatment of
ADHD [7]. The MPH treatment improves symptoms,
functionality, and life quality of patients with ADHD,
while causing various frequent side effects that cause
problems but do not treat the life of the patients [8].

MPH has immediate- and extended-release formu-
lations. These formulations contain immediate- and
extended-release components that allow both rapid
onset of action and continuous effect throughout the
day. The use of extended-release MPH (ER-MPH)
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formulations has increased considerably in recent years
[7]. There are two types of ER-MPH products in Tur-
key: Concerta® (Janssen-Cilag Ltd, High Wycombe,
UK) and Medikinet Retard® (MEDICE Pharma
GmbH and co. KG, Iserlohn, Germany).

The cover of Concerta® dissolves within 1–2 h and
releases 22% of the total dose of MPH. The remaining
78% of the dose is gradually released in 10 h through-
out the day using the Osmotic Release Oral System
(OROS®) [9,10]. Medikinet Retard® has modified-
release capsules of MPH (MRC-MPH), which contains
equal proportions of immediate- and extended-release
MPH [10], providing 8 h of efficacy.

A multi-site, randomized, double-blind, crossover
trial comparing the effects of OROS-MPH and MRC-
MPH concluded that children and adolescents with
ADHD could be treated with a lower daily dose of
MRC-MPH (which has a similar IR component as
OROS-MPH) without resulting in clinically relevant
worse effect during school time [9].

In this study, we aimed to explore the efficacy and
side effect profile of Medikinet Retard® in the sample
of ADHD patients previously treated with OROS-
MPH, immediate-release MPH (IR-MPH), or ATX
medications.

Materials and methods

Participants

This report of case series was conducted in Disruptive
Behavior Disorders Clinic of Ege University Child and
Adolescent Psychiatry Department. Among 163
patients with ADHD admitted to this outpatient clinic
and following up there in between January 2010 and
April 2016, there were 21 patients who switched to
MR-MPH treatment. Among them, one patient quits
the treatment and was excluded from the study. The
remaining 20 patients enrolled to the study were
observed regarding efficacy, side effects, and switching
reasons.

Their ADHD diagnoses were made via clinical
assessment according to Diagnostic and Statistical
Manual of Mental Disorders, 4th Edition, Text Revi-
sion (DSM-IV-TR) [11] by senior resident under the
supervision of professor of child and adolescent psy-
chiatry. Turgay DSM-IV Based Child and Adolescent
Behavior Disorders Screening and Rating Scale
(T-DSM-IV-S) was routinely applied to patient’s
parents and teachers as screening and diagnostic tool
in initial assessment, whereas the Clinical Global
Impression Scale (CGI) was used as follow-up
instrument.

Inclusion criteria were as follows: consent for parti-
cipating in the study, switching to MRC-MPH treat-
ment while previously receiving MPH/ATX
medications for ADHD other than MRC-MPH.

Exclusion criteria were comorbid diagnosis of bipolar
disorder, psychosis, seizure disorder, recent history of
drug or alcohol abuse, mental retardation, typical
autism, arrhythmia or serious hypertension and serious
suicidal ideation determined by the child psychiatrist.

Measurements and scales

Turgay DSM-IV Based Child and Adolescent Behavior
Disorders Screening and Rating Scale (T-DSM-IV-S):
This is a widely used diagnostic tool for ADHD and
disruptive behaviour [12,13]. In the present study, it
was used to evaluate the inattention, hyperactivity,
and disruptive behaviour symptoms of the children.
The T-DSM-IV Scale was developed by Turgay, and
was translated/adapted to Turkish by Ercan et al.
[13]. It is based on the DSM-IV diagnostic criteria,
and assesses hyperactivity/ impulsivity (9 items), inat-
tention (9 items), opposition/defiance (8 items), and
conduct disorder (15 items). The symptoms are scored
by assigning a severity estimate for each symptom on a
four-point likert-type scale (namely: 0 not at all, 1 just a
little, 2 quite a bit, and 3 very much). In our study, we
used hyperactivity/ impulsivity (9 items) and inatten-
tion (9 items) parts of this scale to determine the sever-
ity and subtype of ADHD.

The Clinical Global Impression Scale (CGI): This
scale was developed for the use in clinical trials to
provide general information of the patient’s global
functioning according to clinician’s decision before
and after the initiation of a medication [14]. The
CGI has two components; the CGI-Severity, which
rates illness severity, and the CGI-Improvement,
which rates the change from the initiation (baseline)
of the treatment.

The Clinical Global Impression Scale-Severity (CGI-
S): The CGI-S asks the clinician how mentally ill the
patient is at the time of assessment, and the answer is
rated as follows: 1 = normal, not at all ill; 2 = borderline
mentally ill; 3 = mildly ill; 4 = moderately ill; 5 = mark-
edly ill; 6 = severely ill; and 7 = among the most extre-
mely ill patients. This rating is based on the observation
and history of patient’s symptoms, behaviour, and
function in the past seven days.

The Clinical Global Impression Scale-Improvement
(CGI-I): The CGI-I is an instrument used by clinicians
to compare patient’s clinical overall condition between
the baseline and post-treatment visits. The CGI-I is
rated on a seven-point scale: 1 = very much improved
since the initiation of treatment; 2 = much improved;
3 =minimally improved; 4 = no change from baseline
(the initiation of treatment); 5 = minimally worse;
6 = much worse; and 7 = very much worse since the
initiation of treatment.

In our study, the CGI-S and the CGI-I were admi-
nistered just before the initiation of MRC-MPH treat-
ment and after using the effective dose.
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Barkley’s Stimulants Side Effects Rating Scale
(BSSERS): Side effects of treatment agents were
measured using BSSERS [15] by a clinician via asking
each side effect in the questionnaire to the patients
and their parents. This is a 17-item scale including fre-
quently reported behavioural and physical symptoms
during the treatment in children with ADHD. BSSERS
includes insomnia, appetite, physical symptoms such
as head and stomach aches, and emotionality
and irritability on a scale of zero to nine (0 = absent;
9 = serious). Although this tool can be used to measure
the side effect’s severity, we only used the side effect
titles in the scale to monitor them.

Procedure

Enrolled 20 patients who were planned to start on
MRC-MPH treatment were evaluated before and
during the treatment regarding treatment history,
side effects, efficacy, and switching reasons. Obser-
vations were recorded, and CGI-S and CGI-I were
administered. After effective dose of MRC-MPH treat-
ment according to clinician’s decision, patients were
reassessed and CGI-S and -I were re-administered.
The study ended with recording the last treatment
option according to individual features and clinical
decisions.

The study protocol was approved by the Ege Univer-
sity Faculty of Medicine, Child and Adolescent Psy-
chiatry Department Academic Committee. All
parents and children were informed about the study
and the study procedure. Informed consent was
obtained from the mothers of the patients and the chil-
dren also verbally assented to the study.

Data analysis

Statistical analyses of this study were carried out by
Medical Statistics Department of Medicine Faculty
using IBM SPSS Statistics Version 20.0 program.
Descriptive statistics were used to present the partici-
pant characteristics and follow-up data. The patients’
scores of CGI-S and CGI-I were investigated using
visual (histograms, probability plots) and analytical
methods (Kolmogorov–Smirnov/Shapiro–Wilk’s test)
to determine whether or not they are normally distrib-
uted. Descriptive analyses were presented using
medians and interquartile range (IQR) for the non-
normally distributed variables. Since the CGI-S and
CGI-I scores were not normally distributed; non-para-
metric tests were conducted to compare these par-
ameters. The Wilcoxon test was used to compare the
change in CGI-S and CGI-I scores between baseline
and after the MRC-MPH treatment. A p-value of less
than .05 was considered as the indicator of a statisti-
cally significant result.

Results

Socio-demographic and clinical characteristics
of participants

There were 17 boys (85%) and 3 girls (15%) in the
study. The current mean age of the participants was
13.4 years (SD = 2.25, min = 9, max = 17.5).

Current DSM-IV-TR diagnoses

According to T-DSM-IV-S, 15 of the patients (75%)
were diagnosed with combined type of ADHD and
the remaining 5 patients (25%) had inattentive type
of ADHD. The comorbid DSM-IV-TR diagnoses of
our sample are shown in Table 1.

Treatment of participants

Treatment histories of 20 patients, who were prescribed
with MRC-MPH, are presented in Figure 1.

IR-MPH was prescribed as the first-line treatment
in 19 patients while one patient was on 27 mg
OROS-MPH. The mean dose of IR-MPH was
28.42 mg/day (SD: 8.5 mg, min: 15 mg, max: 40 mg).
Treatment response, side effects, and reasons for drug
switch from the first-step treatment are summarized
in Table 2.

As the second treatment choice, OROS-MPH was
used in 17 patients. The mean dose of OROS-MPH
was 36.00 mg/day (SD: 12.32 mg, min: 18 mg, max:
54 mg). Also, MRC-MPH was administered in two
patients while 20 mg IR-MPH was used in one patient.
Similarly, the summary of the second-line treatment
data is demonstrated in Table 3.

Only seven patients used ATX (n = 5) and combi-
nation of OROS-MPH and ATX (n = 2) prior to the
MRC-MPH treatment. The mean dose of ATX was
43.29 mg/day (SD: 25.11 mg, min: 18 mg, max:
85 mg). The details of these patients’ treatment are
summarized in Table 4.

Twenty of 163 patients were prescribed with MRC-
MPH treatment after all previous treatment agents.
The mean dose of MRC-MPH was 33.5 mg/day (SD:
7.45 mg, min: 20 mg, max: 40 mg). Side effects
observed during this treatment are listed in Table 5.

Table 1. Comorbid diagnoses of patients.
Count Of total sample (%)

Comorbid diagnoses Anxiety disorder 8 40
ODD 3 15
OCD 2 10
MDD 3 15
Tic disorder 1 5
EN 1 5
ASDa 1 5
Learning disorder 1 5

Note: OCD, obsessive-compulsive disorder; ODD, oppositional defiance dis-
order; MDD, major depressive disorder; EN, enuresis nocturna; ASD, aut-
ism spectrum disorder.

aAtypical autism with high functionality.
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Scores of severity (CGI-S) and improvement (CGI-I)
were rated both before the initiation of and after the
MRC-MPH treatment. The mean CGI-S score before
the MRC-MPH treatment was 3.2, whereas after the
treatment it was 3.15. TheCGI-S scores were not signifi-
cantly different according to the Wilcoxon test before
and after the MRC-MPH treatment (p = .593).

The mean CGI-I score before the MRC-MPH
treatment was 2.75, whereas after 3 months of the
treatment, it was 2.85. The CGI-I scores were not

found significantly different, either, according to the
Wilcoxon test before and after the MRC-MPH treat-
ment (p = .564).

Figure 1. Patient selection and flow chart.

Table 3. Summary of the second-line treatment data.
IR-MPH
(n = 1)

OROS-MPH
(n = 17)

MRC-MPH
(n = 2)

count count count

Side effects Loss of
appetite

0 8 0

Tics 1 1 0
Drowsiness 0 2 0
Headache 0 1 0
Stomach
ache

0 2 0

Thoracic pain 0 2 0
Nausea 0 2 0
Anxiety 0 1 0
Irritability 0 1 0

Treatment
response

No 0 1 0
Yes 1 13 1
Partially 0 3 1

Reasons for drug
switch

Poor
compliance

1 0 0

Side effect 0 13 0
Poor
response

0 4 0

Note: IR-MPH, immediate-release methylphenidate; OROS-MPH, osmotic-
release oral system methylphenidate; MRC-MPH, modified-release cap-
sule methylphenidate.

Table 2. Summary of the first-line treatment data.
IR-MPH
(n = 19)

OROS-MPH
(n = 1)

count count

Side effects Loss of appetite 3 1
Tics 2 1
Drowsiness 1 0
Headache 1 0
Dryness of the mouth 1 0
Epistaxis 1 0
Irritability 1 0

Treatment response No 1 1
Yes 16 0
Partially 2 0

Reasons for drug switch Poor compliance 15 0
Side effect 2 0
Poor response 2 1
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Discussion

We investigated the efficacy and side effect profile of
MRC-MPH in outpatient clinic patients who had
been medicated by other psychostimulants and/or
ATX prior to the MRC-MPH treatment.

IR-MPH was used as the first-line treatment in our
study except for one patient. It was observed that IR-
MPH was effective for ADHD symptoms in most of
the participants. In addition, side effects of IR-MPH
treatment were not common and severe. However,
the main limitedness of IR-MPH treatment was poor
adherence to treatment, and it was the main reason
for drug alteration in our sample.

OROS-MPH was prescribed to 18 patients as the
first ER-MPH preparation. Response to OROS-MPH
treatment was high, with 13 patients specified as
responsive. However, side effects were observed in a
substantial part of the patients, and the treatment
was changed due to side effects. Among these side
effects, loss of appetite was the most common side
effect as it was observed in eight patients on OROS-
MPH. Drowsiness, stomachache, thoracic pain, and
nausea were the other frequent side effects in this
group.

In another study about the efficacy of IR- and ER-
MPH formulations, authors concluded that both pre-
sentations have the same effect on ADHD symptoms
[16]. In our study, we did not compare the efficacy of
IR-MPH and OROS-MPH specifically. Nevertheless,
we observed similar responses to treatment while
there were substantially more side effects in patients
using OROS-MPH. The findings of a recent review,
which considers studies comparing IR- and ER-MPH

formulations, indicated that long-acting forms of
MPH had a modest effect on the severity of inatten-
tion/overactivity and hyperactivity/impulsivity accord-
ing to parent reports, whereas the short-acting MPH
was preferred according to teacher reports for hyperac-
tivity [17]. On the other hand, similar adverse events
were observed with IR- and ER-MPH formulations in
this study [17].

In our study, ATX was prescribed to five patients,
and it was combined with OROS-MPH in two patients.
Inadequate treatment response and common side
effects were observed, but these findings are not reliable
given the small size of the group. Furthermore, ATX
was prescribed to patients as the third choice in our
sample. Therefore, these patients were relatively non-
responsive and more likely to develop side effects. Con-
sequently, we cannot imply that ATX is not as effective
as MPH formulations in the treatment of ADHD. In a
current review, which investigated the ATX treatment,
it was concluded that ATX was significantly less effec-
tive than OROS-MPH and other extended-release
mixed amphetamine salts. However, in this report,
ATX was found non-inferior to IR-MPH regarding
efficacy [18]. A recent study indicated that the balance
of benefits and risks of ATX in the treatment of ADHD
was positive [19].

In our clinical sample, 20 patients were prescribed
with MRC-MPH as the third or fourth choice, after
the previous treatment options were given up. For
our sample, substitution with MRC-MPH was due to
side effects of the other treatments rather than an
insufficient response. We did not observe significant
difference between other treatment options and
MRC-MPH regarding efficacy. However, side effects
were seen less frequently when compared to OROS-
MPH and ATX or the combination of these two agents.
Looking at the side effects of the MRC-MPH treatment,
loss of appetite and drowsiness were the most frequent
ones, as each of these symptoms was observed in four
patients. Corresponding to our findings, in COMAC
study which OROS-MPH and MRC-MPH were com-
pared, it has been found that the average effects of
MRC-MPH were greater than OROS-MPH during a
typical school day (1.5–7.5 h post-dose) whereas
OROS-MPH had significantly greater effect in an
early evening. Therefore, according to this study,
these agents did not differ notably in the total outcome
and a clinician may select the most appropriate once-
daily stimulant for each child with ADHD [20]. Besides
these data, in a recent systematic review authors con-
cluded that no one long-acting MPH preparation is
clearly superior to another [10].

On the other hand, a study of MRC-MPH in the
routine treatment of adolescents with ADHD stated a
reduction of the total ADHD symptom severity in
78% of patients who were previously treated with
different MPH formulations [21].

Table 4. Summary of the third-line treatment data.
ATX
(n = 5)

OROS-MPH and
ATX (n = 2)

count count

Side effects Headache 2 0
Thoracic pain 1 0
Nausea 1 1
Dizziness 1 1

Treatment response No 4 1
Yes 0 0
Partially 1 1

Reasons for drug switch Poor compliance 0 1
Side effect 3 0
Poor response 2 1

Note: OROS-MPH, osmotic-release oral system methylphenidate; ATX,
atomoxetine.

Table 5. Side effects of MRC-MPH treatment.
MRC-MPH
20 mg
(n = 3)

MRC-MPH
30 mg
(n = 7)

MRC-MPH
40 mg
(n = 10)

count count count

Side effects Loss of
appetite

1 2 1

Drowsiness 0 3 1
Irritability 0 0 2
Dizziness 0 0 1

Note: MRC-MPH, modified-release capsule methylphenidate.
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Current evidence along with the findings of other
studies suggests that different patients respond differ-
ently to various ADHD medications. Undoubtedly,
certain children will benefit from the use of long-acting
formulations, while others will only require immediate
action doses, and still others a combination of both or
ATX. It is difficult to interpret the diversity in response
to treatment of ADHD and further research is required
for an improved understanding.

This study has several limitations. First, the number
of patients in our study is quite small to interpret effi-
cacy and side effect profile of the utilized drugs. There-
fore, our findings cannot be generalized. Second, our
study was not designed as a comparison of these agents.
It is just a summary of our clinical experience about
Medikinet Retard®, which is a novel ER-MPH formu-
lation in Turkey. Third, our outcomes were measured
in outpatient clinic settings by the same clinician, and
our findings are dependent on the information gath-
ered from parents and teachers. The results could be
different from a method that depends on direct obser-
vation or measurement of clinical symptoms. In order
to reach more reliable and more generalizable results,
these studies should be repeated with a larger sample
and better designed controlled studies.

Conclusion

From the observations in this series of cases, it can be
concluded that MRC-MPH is an effective option in
the treatment of ADHD; however, there is no signifi-
cant difference compared to other treatments with
regard to efficacy. In respect of adverse events,
OROS-MPH seemed worse than IR-MPH and
MRC-MPH formulations, while the latter two regi-
mens did not differ significantly. Unfortunately, the
available data do not permit us to address questions
about the variability in treatment response and toler-
ability. It is assumed that pharmacokinetics, MPH
isomer ratios in different formulations, comorbidity,
or personal parameters (i.e., pharmacodynamic
characteristics and genetics) may play a role in
those variations. There is a great demand for future
studies for finding out the reasons that underlie
these variations in response and tolerability in differ-
ent ADHD treatment options.
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