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Background: The purpose of this multicenter Spanish study was to evaluate the response to
immediate-release methylphenidate by children and adults diagnosed with attention-deficit/
hyperactivity disorder (ADHD), as well as to obtain information on current therapy patterns
and safety characteristics.

Methods: This multicenter, observational, retrospective, noninterventional study included
730 patients aged 4-65 years with a diagnosis of ADHD. Information was obtained based on a
review of medical records for the years 2002-2006 in sequential order.

Results: The ADHD predominantly inattentive subtype affected 29.7% of patients, ADHD
predominantly hyperactive-impulsive was found in 5.2%, and the combined subtype in 65.1%.
Overall, a significant lower Clinical Global Impression (CGI) score and mean number of
DSM-IV TR (Diagnostic and Statistical Manual of Mental Disorders Fourth Edition, Text
Revision) symptoms by subtype were found after one year of treatment with immediate-
release methylphenidate; CGI decreased from 4.51 to 1.69, symptoms of inattention from
7.90 to 4.34, symptoms of hyperactivity from 6.73 to 3.39, and combined subtype symptoms
from 14.62 to 7.7. Satisfaction with immediate-release methylphenidate after one year was
evaluated as “very satisfied” or “satisfied” by 86.90% of the sample; 25.75% of all patients
reported at least one adverse effect. At the end of the study, 41.47% of all the patients treated
with immediate-release methylphenidate were still receiving it, with a mean time of 3.80
years on therapy.

Conclusion: Good efficacy and safety results were found for immediate-release methylphenidate
in patients with ADHD.

Keywords: attention deficit hyperactivity disorder, ADHD, pharmacologic treatment,
methylphenidate, satisfaction

Background
Attention-deficit/hyperactivity disorder (ADHD) is one of the most common
neurobehavioral disorders of childhood, may continue to show symptoms in
adolescence and adult life, and is characterized by symptoms of inattention and/or
hyperactivity-impulsivity. Children with ADHD may experience significant adaptation
problems because their functional level and behavior may not correspond to their
chronological age or expected development level.!?

Estimated prevalence rates in the general population vary from 3% to 7%. The
condition is more frequent in boys than in girls (proportion varies between 9:1 and
2.5:1 according to the population studied), even though increasing numbers of girls
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affected by ADHD are being identified. ADHD is a chronic
disease, the symptoms of which can persist into adulthood
and become lifelong.’

The diagnosis of ADHD requires a complete medical
evaluation to detect specific symptoms that have to be
present in consistent contexts and with a persistent level of
deterioration.® The presence of symptoms is directly obtained
from the child, parents, and teachers. Multiple scales have
been created to identify specific symptoms in order to
diagnose ADHD, but most of the criteria are similar to those
of the DSM-IV TR (Diagnostic and Statistical Manual of
Mental Disorders Fourth Edition, Text Revision).® ADHD
is classified into three subtypes, ie, ADHD predominantly
inattentive (10%—15% of patients), ADHD predominantly
hyperactive-impulsive (5%), and ADHD combined type
(80%).™ Pharmacologic treatment with stimulants usually
has a direct effect of reducing overactivity and increasing

attention, !’

with these effects being evident within a
short time. Because of its efficacy and safety profile,
methylphenidate is the most commonly used stimulant in
ADHD.I(),II

The aim of this retrospective study was to evaluate the
response of patients diagnosed with ADHD to immediate-
release methylphenidate (MPH-IR), and to obtain information
on current treatment patterns and any adverse effects during
follow-up. Improvement in quality of life for patients and

their families was also evaluated.

Materials and methods

Patients

Patients of both genders, aged 4-65 years, diagnosed
with ADHD according to DSM-IV TR criteria, having
an intelligence quotient higher than 80, and treated with
MPH-IR at the start of follow-up were included in this study.
Information on treatment patterns from January 2002 to
December 2006 was collected from patient medical records
in a sequential order. Patients whose response to MPH-IR
could not be evaluated and those participating in other clinical
trials were excluded.

Design and treatments

This observational, retrospective, noninterventional, multicenter
study was carried out in the neurology, clinical neurophysiology,
pediatric, and psychiatry departments of 25 Spanish centers. The
study was conducted in accordance with the recommendations
of the Declaration of Helsinki, the Guidelines for Good
Clinical Practice, the International Guidelines for Ethical
Review of Epidemiological Studies (1991), and the Spanish

Epidemiological Society.'>* The study was submitted to the
corresponding ethics committee for approval and following the
Spanish Law 15/1999 on Personal Character Data Protection
concerning confidentiality of patient data.

Measures

Baseline data included demographic information and the
clinical history of ADHD, ie, date of diagnosis, number
of ADHD symptoms according to DSM-IV TR subtypes,
comorbidities, associated DSM-IV TR disorders, current
methylphenidate therapy profile (including previous
treatments, methylphenidate dosage and frequency of
administration, and modifications of ADHD therapy in the
year following baseline), and other related symptoms. The
Clinical Global Impression (CGI) score was also collected
as a reference for severity of illness and global improvement,
whether or not these were related to therapy.

A year after treatment, in addition to baseline information,
satisfaction with current treatment was evaluated on a
five-point scale (1, very satisfied; 2, satisfied; 3, neutral,
neither satisfied or dissatisfied; 4, dissatisfied; and 5, very
dissatisfied). Information on continuity of treatment with
MPH-IR, use of concomitant medication, and adverse events
were obtained. All parameters were assessed globally and by
subgroup of age (<6 years, 616 years, and 17-65 years).

Statistical analysis
The information collected was processed using SAS version 9. 1
software (SAS, Cary, NC, USA). The main statistical analysis
was of a descriptive nature. Categorical variables are presented
according to the number and percentage of patients for each
category. Continuous variables are expressed as the mean,
standard deviation, median, inferior and superior quartile,
and minimal and maximal values.

The 95% confidence intervals are presented as appropriate.
No interpolation or extrapolation methods were used to assign
missing values. Contingence tables were constructed for
cross-analysis of data and parametric and nonparametric tests,
depending on the results. Univariate, bivariate, and stratified
methods of analysis were used. An exploratory analysis was
undertaken to analyze the relationship between outcomes of
interest and the different data recorded throughout the study.
Safety analyses were performed on the safety dataset, defined
as all patients who took at least one dose of MPH-IR, whether
or not the inclusion criteria were met. Safety outcomes
included adverse events and serious adverse events reported,
and their recurrence, duration, and relationship with the
study drug.
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The main variable, ie, number of DSM-IV TR symptoms,
was evaluated at the start and end of treatment with MPH-IR
using inference statistic techniques to identify any significant
changes between number of symptoms (Student’s #-test for
paired samples) and any influence of a number of factors on
the probability of response to treatment.

Results
Demographic and anamnesis

characteristics

From a total of patients, 598 were evaluable according to
the inclusion criteria. The safety population included all
730 patients identified in the study. Patients were classified
into three categories by age, ie, <6 years (5.7%), 616 years
(88.1%), and 1765 years (6.2%). The clinical and demographic
characteristics of the patients are listed in Table 1. Their mean
age was approximately 11 years and 80.87% were males.

Based on DSM-IV TR criteria, the ADHD predominantly
inattentive subtype accounted for 29.7% (<6 years, 8.8%;
17-65 years, 31.4%; 17-65 years, 24.3%), predominantly
hyperactive-impulsive subtype for 5.2% (<6 years,14.7%;
17-65 years, 4.4%; 17-65 years, 8.1%), and combined
subtype for 65.1% (<6 years, 76.5%; 1765 years, 64.2%;
17-65 years, 67.6%) of patients.

Comorbid DSM-IV TR disorders were identified in the
total patient population and for subgroups by age. Anxiety
disorder was diagnosed in 13.21% of all patients (<6 years,
8.8%; 616 years, 13.3%; 17-65 years, 16.2%); oppositional
defiant disorder in 22.1% (<6 years, 38.2%; 6—16 years,

22.4%; 17-65 years, 2.70%); learning disorder in 47.3%
(<6 years, 44.1%; 6-16 years, 50.5%; 17-65 years, 5.4%);
conduct disorder in 28.6% (<6 years, 38.24%; 6—16 years,
29.8%; 17-65 years, 2.7%); depressive disorder in 6.35%
(<6 years, 0%; 616 years, 5.7%; 17-65 years, 21.6%); tics
in 6.86% (<6 years, 5.9%; 616 years, 7.0%; 17-65 years,
5.41%); and substance abuse disorder in 1.84% (<6 years,
0%; 6-16 years, 0%—0.38%; 17-65 years, 24.3%). Other
associated symptoms were apathy (8.5%, all aged 616 years)
and anhedonia (3.85%, all aged 6-16 years).

Information on the presence of ADHD-associated
disorders, in accordance with DSM-IV TR criteria, was also
collected. Developmental coordination disorder was identified
in 11.87% of patients (<6 years, 5.9%; 6—16 years, 13.1%),
development dysphasia in 9.87% (<6 years, 5.9%; 616 years,
10.8%); Tourette’s disorder in 0.84% (<6 years, 2.9%;
6-16 years, 0.57%; 17-65 years, 22.7%), and generalized
epilepsy in 1.67% (<6 years, 8.8%; 6—16 years, 1.3%).

Mean patient age at the start of treatment was 10.85 years
(<6 years, mean 5.27 years; 616 years, mean 9.77 years; 17-65
years, mean 31.26 years), with a mean interval of 2.59 months
between diagnosis and start of medication (<6 years, 1.06 months;
6-16 years, 2.74 months; 1765 years, 1.89 months) and a mean
time on treatment of 9.85 months (<6 years, 11.01 months;
6-16 years, 9.93 months; 1765 years, 7.35 months).

Treatment characteristics
The mean starting dose of MPH-IR was 18.11 mg/day
(11.84 mg/day for patients aged < 6 years, 17.04 mg/day

Table | Baseline demographic and clinical data at the beginning of immediate-release methylphenidate treatment

Total <6 years 6-16 years 17-65 years
(n=598) (n=34) (n=525) (n=37)
Age (years), mean (SD) 10.85 (6.33) 5.27 (0.49) 9.77 (2.37) 31.26 (10.37)
Height (m), mean (SD) 1.37 (0.16) 1.11 (0.08) 1.37 (0.14) 1.69 (0.11)
Weight (kg), mean (SD) 35.50 (14.23) 20.81 (3.80) 35.24 (11.88) 72.87 (25.01)
SBP (mmHg), mean (SD) 103.8 (13.69) 93.50 (8.02) 103.2 (12.80) 123.1 (16.61)
DBP (mmHg), mean (SD) 65.43 (12.72) 56.83 (11.38) 65.66 (12.57) 71.15 (13.59)
Gender, n (%)
Male 482 (80.87) 31 (91.18) 423 (80.57) 28 (75.68)
Female 114 (19.13) 3(8.82) 102 (19.43) 9 (24.32)
Total 596 (100.0) 34 (100.0) 525 (100.0) 37 (100.0)
ADHD subtype, n (%)
Predominantly inattentive 177 (29.7) 3(8.8) 165 (31.4) 9 (24.3)
Predominantly hyperactive-impulsive 31 (5.2) 5(14.7) 23 (44) 3(8.1)
Combined 388 (65.1) 26 (76.5) 337 (64.2) 25 (67.6)
Familial history, n (%)
Yes 195 (32.61) 7 (20.59) 172 (32.64) 16 (43.24)
No 403 (67.39) 27 (79.41) 355 (67.36) 21 (56.76)
Total 598 (100.0) 34 (100.0) 527 (100.0) 37 (100.0)
Abbreviations: ADHD, attention deficit hyperactivity disorder; DBP, diastolic blood pressure; SBP, systolic blood pressure; SD, standard deviation.
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for those aged 6—16 years, and 39.05 mg/day for those
aged 17-65 years). For patients who were still receiving
methylphenidate after one year, the mean dose was 22.84 mg/
day (19.58 mg/day for those aged < 6 years; 22.18 mg/
day for those aged 616 years; 60 mg/day for those aged
17-65 years). There were significant statistical differences
on average doses between the reported at baseline and those
that correspond to follow up visits (I month, 3 months, 6
months and a year).

Dose modifications were required after one month of therapy
in 25.08% of all patients (<6 years, 17.65%; 6—16 years,
24.29%; 1765 years, 43.24%). This change was necessary after
6 months for 30.43% of patients (<6 years, 26.5%; 6—16 years,
30.55%; 17-65 years, 32.4%) and after one year for 34.45% of
patients (<6 years, 20.59%; 616 years, 32.83%; 1765 years,
70.27%). The most frequent reason for modification of therapy
after one and 6 months was uptitration of the dose (67.33%
and 46.70%, respectively). After one year, a 30,58% of all dose
changes were related to inefficacy of current dose. However,
for a 54.85% there were not specific reasons registered.

Treatment evaluation

A total of 365 (61.04%) patients completed one year of
treatment with MPH-IR (<6 years, 70.6%; 6-16 years,
63%; 17-65 years, 24.3%). Evaluation based on CGI score
was performed by a specialist prior to and one year after
starting treatment with MPH-IR. On this basis, 69.86% of
patients were considered to be “moderately-severely ill” and
0.27% were considered to be “normal-doubtfully ilI” at the
beginning of therapy. After one year, 2.46% of patients were
considered to be “moderately-severely ill”, and 63.29% were
considered to be “normal-doubtfully ill”.

In patients aged < 6 years, 83.33% versus 8.33%,
respectively, were deemed to be in the “moderate-severely
ill” CGI category before and after one year of treatment with
MPH-IR; the corresponding figures were 68.37% versus 1.81%
for those aged 616 years and 88.9% versus 0% for those aged
17-65 years (Table 2). Of the 233 patients who did not continue
with MPH-IR beyond one year, 51.93% changed to extended-
release methylphenidate (MPH-ER; <6 years, 10%; 616 years,
49.7%; and 17-65 years, 82.1%). The principal reasons for the
change from MPH-IR to MPH-ER were “other reasons” (all
ages, 55.65%; 6-16 years, 46.8%; 17-65 years, 95%), inefficacy
(all ages, 22.61%; 6-16 years, 27.66%), and usual procedure
(all ages, 20.87%; 616 years, 25.53%).

After one year of treatment with MPH-IR, 86.9% were
“very satisfied” or “satisfied” with therapy (<6 years, 87.8%;
6-16 years, 73.91%). Patients who changed to MPH-ER

during follow-up reported themselves as being “very satisfied”
or “satisfied” in 65.69% of cases (6—16 years, 61.6%;
17-65 years, 87.5%) after a mean 5.59 months of treatment.
Satisfaction with MPH-IR therapy is shown in Figure 1.

At the end of the study, 41.47% of all patients were still
receiving MPH-IR (<6 years 47.1%; 6—16 years, 42.5%; 17-65
years, 21.6%). For these patients (n = 248), the mean duration
of MPH-IR therapy was 3.73 years (<6 years, 3.73 years; 6—16
years, 3.80 years; 17-65 years, 3.92 years).

Concomitant medication

Of all the evaluable patients (n = 598), 25.92% received
other medication concomitantly with MPH-IR, with 17.06%
having at least one concomitant medication. Of all the age
groups, those aged < 6 years showed the highest concomitant
medication use (29.41%, Table 3).

Safety

Of all patients included in the safety analysis (n = 730), at
least one adverse event was reported for 25.75% (Table 4).
The most common adverse events in all age groups (Table 5)
were appetite and nutrition disorders (29.91% of all specified
adverse events; <6 years, 3.85%; 6—16 years, 25.21%;
17-65 years, 0.85%).

Discussion

ADHD may cause difficulties at school, in the work place,
and in the social environment. Subjects with ADHD in this
study were of the predominantly inattentive subtype (29.7%),
predominantly hyperactive-impulsive subtype (5.2%), and
combined subtype (65.1%).

ADHD has been traditionally considered a childhood
disorder. However, long-term follow-up studies have dem-
onstrated the persistence of symptoms in many adults diag-
nosed with ADHD in childhood.>'>"!® A meta-analysis of
follow-up ADHD studies reported that 15% of all cases show
persistence of symptoms beyond childhood, and 40%—-50%
of patients continue to have a partial diagnostic status and
impairment.'*?

A meta-analysis of studies of the prevalence of ADHD
in adults reports a negative association with increasing age,
conditioned by the gender composition of the sample.!
There is a clear predominance of ADHD in males, who
have a 57% possibility of inheritance.?? In the present study,
81% of patients diagnosed to have ADHD were male, but
this tendency decreased with increasing age (<6 years, 91%;
17-65 years, 76%). Adults with ADHD had a significantly
higher number of first-degree relatives with ADHD than
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Table 2 Clinical Global Impression score and number of symptoms (DSM-IV TR) by ADHD subtypes at baseline and after one year

of immediate-release methylphenidate

Total <6 years 6-16 years 17-65 years
CGl score, mean (SD)
At baseline 4.51 (1.01) 4.5 (1.41) 4.52 (0.97) 4.44 (1.13)
After one year 1.67 (0.91)* 1.83 (1.13)* 1.66 (0.89)* 1.2 (0.45)
DSM-IV TR number of symptoms by ADHD subtypes, mean (SD)
Predominantly inattentive baseline 7.90 (1.33) 7.71 (1.92) 7.93 (1.27) 7.22 (3.02)
Predominantly inattentive after one year 4.34 (1.56)* 4.31 (2.21)* 4.34 (1.52)* -
Predominantly hyperactive-impulsive baseline 6.73 (2.43) 7.58 (1.91) 6.71 (2.42) 5.00 (2.96)
Predominantly hyperactive-impulsive after one year 3.39 (1.99)* 3.69 (2.32)* 3.37 (1.98)* -
Combined baseline 14.62 (2.98) 15.29 (3.06) 14.63 (2.95) 12.22 (2.95)
Combined type after one year 7.70 (3.06)* 8.00 (3.87)* 7.68 (3.02)* -

Note: *Statistically significant between baseline and after one year of treatment (P < 0.0001).
Abbreviations: ADHD, attention deficit hyperactivity disorder; CGl, Clinical Global Impression; DSM-IV TR, Diagnostic and Statistical Manual of Mental Disorders Fourth

Edition, Text Revision; SD, standard deviation.

those without (28% versus 5%), and this finding is consistent
with a recent report of strong familial clustering of ADHD
in first-degree relatives of adults with ADHD in comparison
with a control group.” In that report, 32.6% had a family
history of ADHD.

Results from our study showed the most frequent comor-
bidities to be learning disorders (47.3%), conduct disor-
ders (28.6%), and oppositional defiant disorder (22.1%).
These rates are comparable with those found in the 2007
US National Survey of Children’s Health,?* where 46%
of children with ADHD had a learning disorder and 27%
had a conduct disorder. Compared with the results of that
survey, our findings with regard to psychological comorbid-
ity showed lower rates of comorbid anxiety and depression

(18% versus 13.2%, respectively, for anxiety; 14% versus
6.2%, respectively, for depression). Other relevant stud-
ies have reported comorbid depressive disorder rates of
5%—47% in children and adolescents with ADHD.?*%

Evidence from a meta-analysis of prospective studies
in children with ADHD suggests that children with ADHD
have a higher risk of developing substance use disorders
and cigarette smoking than those without ADHD.?® In this
meta-analysis, 24% of subjects aged 17-65 years had a sub-
stance abuse disorder.

Several studies have demonstrated the long-term
efficacy and tolerability of MPH-IR.?*3* Methylpheni-
date has been established as an effective agent and is
widely used to ameliorate the symptoms of ADHD.?3-3¢

Satisfaction on immediate release methylphenidate treatment

60

Patients (%)

20

10

Total <6 years

M Very satisfied M Satisfied

i Neutral

6—<17 years >17-65 years

M Dissatisfied M Very dissatisfied

Figure | Evaluation of satisfaction with immediate-release and extended-release methylphenidate treatment.
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Table 3 Concomitant medication

Total <6 years 6-16 years 17-65 years

Patients with concomitant medication, n (%)

Yes 132 (22.07) 10 (29.41) 114 (21.63) 8 (21.62)

No 466 (77.93) 24 (70.59) 413 (78.37) 29 (78.38)

Total 598 (100.00) 34 (100.00) 527 (100.00) 37 (100.00)
Concomitant medications by patient, n (%)

None 466 (77.93) 24 (70.59) 413 (78.37) 29 (78.38)

One medication 102 (17.06) 8 (23.53) 89 (16.89) 5(13.51)

Two medications 24 (4.01) 2(5.88) 20 (3.80) 2 (541)

Three or more medications 6 (1.00) - 5(0.95) I (2.70)

Total 598 (100.00) 34 (100.00) 527 (100.00) 37 (100.00)

A meta-analysis of randomized controlled trials comparing
methylphenidate and placebo in the treatment of ADHD
identified a statistically significant beneficial clinical
effect of MPH-IR in the short-term treatment of individu-
als with ADHD aged 18 years and younger.’” MPH-IR
also reduces ADHD symptom scales in preschoolers,*
although the effect sizes are smaller than those found in
school-aged children.?37

Improvements in CGI scores after one year of treatment
with MPH-IR have been reported in several studies of the
effects of long-term treatment on symptom severity and
social adjustment in ADHD.?” There was a considerable
reduction in CGI score after one year of treatment with
MPH-IR in patients previously categorized as moderately
to severely ill (from 60% to 2%). Furthermore, treatment
with MPH-IR significantly decreased both CGI score
and the number of DSM-IV TR symptoms in the study
populations, with similar results in comparison with pub-
lished studies.’®

It is important to point out the high percentage of
patients (61%) who completed one year of treatment with
MPH-IR, and it is also remarkable that, of patients who
did not continue, a high percentage (52%) changed to
MPH-ER.

Table 4 Safety evaluation

In our study, global assessment of satisfaction with
methylphenidate was high, ranging from 73% to 87%, within
the three age groups. In all age groups, patients who changed
to MPH-ER were less satisfied than those on MPH-IR. Our
results for MPH-ER are not consistent with those in the ref-
erence literature in which patients were more satisfied with
MPH-ER treatment.*

In this study, only 26% of patients experienced an
adverse event, with appetite and nutrition disorders
being the most frequent. Previous studies and reviews
report insomnia, reduced appetite, abdominal pain,
weight loss, tics, jitteriness, and headaches as the most
common adverse effects of stimulant treatment, and,
less frequently, anxiety, dizziness, and drowsiness,* ¢
but these are usually tolerable.*’ Overall, stimulants are
relatively safe medications and the risks of not treating
ADHD usually outweighs the risk of using stimulants.¥’

A limitation of the study is that even when favorable
results were found overall in reduction of the number of
symptoms and a significant global improvement, these results
are only preliminary due to the limited numbers of patients
included. In conclusion, patients with ADHD showed a
good response to MPH-IR and a good safety profile with
this treatment.

Total <6 years 6-16 years 17-65 years

Patients with AEs, n (%)

Yes 188 (25.75) 20 (42.44) 157 (24.80) I'1 (25.00)

No 542 (74.25) 27 (57.45) 476 (75.20) 33 (75.00)

Total 730 (100.00) 47 (100.00) 633 (100.00) 44 (100.00)
AEs by patient, n (%)

None 542 (74.24) 27 (57.45) 476 (75.20) 33 (75.00)

| AE 97 (13.29) 7 (14.89) 84 (13.27) 6 (13.64)

2 AEs 52 (7.12) 9 (19.15) 39 (6.16) 4 (9.09)

3 or more AEs 39 (5.34) 4 (8.51) 34 (5.37) 1 (2.27)

Total 730 (100.00) 47 (100.00) 633 (100.00) 44 (100.00)

Abbreviation: AE, adverse event.
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Table 5 Most commonly reported adverse events

Total <6 years 6-16 years 17-65 years
Appetite and nutrition disorders 70 (29.91) 9 (3.85) 59 (25.21) 2 (0.85)
Sleep disorders 35 (14.96) 2 (0.85) 31 (13.25) 2 (0.85)
Physical activity modifications 17 (7.26) - 16 (6.84) 1 (0.43)
Personality and behavior disorders 15 (6.41) 1 (0.43) 14 (5.98) -
Nonspecific Pathogen infections (n) 13 (5.56) 1 (0.43) 12 (5.13) -
Headaches 12 (5.13) 1 (0.43) 10 (4.27) 1 (0.43)
Gastrointestinal symptomatology 9 (3.85) 3 (1.28) 6 (2.56) -
Other less frequent AEs 63 (26.92) 6 (2.56) 51 (21.79) 6 (2.56)
Total 234 (100) 23 (9.83) 199 (85.03) 12 (5.12)
Abbreviation: AEs, adverse events.
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