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Abstract

Objectives The acute tolerability of methylphenidate (MPH) in children with attention-deficit/hyperactivity disorder (ADHD)
has been studied mainly in research samples. Taking advantage of the mandatory test-dose procedure required for starting
MPH in Italy, this study aimed to assess the incidence of intolerable adverse events after initial exposure to MPH in routine
clinical practice.

Methods The medical records of 480 consecutively treated, previously drug-naive children and adolescents with ADHD
(90% male, mean age 10.6 + 3.0 years) were retrospectively analyzed. All children received an initial single dose of MPH
immediate release (5 or 10 mg) followed by a 4-hour direct medical observation. Heart rate and blood pressure were meas-
ured at dosing and 1, 2, and 3 hours afterwards. If the first dose was well tolerated, the child continued treatment with MPH
5-20 mg daily, and was reassessed a week later.

Results Eleven patients (2.3%, 95% CI 1.1-4.1) interrupted treatment within a week of initiation because of the following
adverse events: irritability (n = 3), tics worsening (n = 3), reduced appetite (n = 1), enuresis (n = 1), hallucinations (n = 1),
hyperfocus (n = 1), and ‘rebound’ behavioral worsening (n = 1). The most common adverse events were reduced appetite
(20%), irritability (14.2%), headache (10.6%), sleep problems (9.4%), stomachache (9.4%), and tics (5%). Intellectual dis-
ability increased the risk of any adverse event in general and of irritability in particular. No cardiovascular symptom was
clinically reported. However, routine assessments of vital signs during the first 3 hours after the first dose of MPH showed
that 9% of the children had a 20% increase in heart rate, 8.8% had a 20% increase in diastolic blood pressure and 4.5% had
a 20% increase in systolic blood pressure. Of these, 25.2% still had an elevated heart rate 1 week later.

Conclusions Among stimulant-naive children in clinical practice, the incidence of acute MPH intolerance can be estimated
to be between 1.2 and 4.1%. An asymptomatic elevation in cardiovascular parameters can be observed in about 1 out of 10
children and warrants monitoring during ongoing treatment.

< Benedetto Vitiello
benedetto.vitiello@unito.it

! IRCCS Stella Maris, Scientific Institute of Child Neurology
and Psychiatry, Calambrone, Pisa, Italy

Department of Clinical and Experimental Medicine,
University of Pisa, Pisa, Italy

Section of Child and Adolescent Neuropsychiatry,
Department of Public Health and Pediatric Sciences,
University of Turin, Turin, Italy

Department of Neurosciences, University of Turin, Turin,
Italy

A\ Adis


http://orcid.org/0000-0002-8093-7383
http://crossmark.crossref.org/dialog/?doi=10.1007/s40272-022-00492-4&domain=pdf

148

G. Masi et al.

Based on this study, it can be estimated that between 1.2
and 4.1% of school-age children with attention-deficit/
hyperactivity disorder (ADHD) starting methylphenidate
(MPH) will interrupt the medication within a week due
to the emergence of some adverse event.

Children with intellectual disability were at greater risk
of developing adverse events, in particular irritability,
when starting MPH.

Compared with pre-treatment values, about 1 in 10 chil-
dren had a 20% or greater increase in heart rate and/or
blood pressure that was asymptomatic but persisted with
time in 1 out of 4 cases.

1 Introduction

The incidence of intolerable or prohibitive adverse events
upon starting a treatment, defined as the emergence of signs
or symptoms that cause treatment to be discontinued, can
be taken as an index of acute intolerance [1]. Methylpheni-
date (MPH) is commonly prescribed to treat children with
attention-deficit/hyperactivity disorder (ADHD), and its
safety profile has been thoroughly investigated in numer-
ous controlled and observational studies [2, 3]. Commonly
reported adverse events are decreased appetite, sleep distur-
bance, stomachache, and headache, while less frequent is
the emergence or worsening of tics. In most cases, adverse
events can be managed without interrupting treatment and
tend to abate with continuous administration of the medica-
tion [1, 4, 5].

Less well documented, however, is the rate of intolerable
adverse events that lead to treatment discontinuation in usual
clinical practice. Available estimates of lack of tolerability
to initial exposure to MPH are mainly derived from clinical
trials or other research samples rather than usual practice.
A 1.4% rate of intolerable adverse events was reported in
the open-label lead-in of the Multimodal Treatment Study
of ADHD (MTA), which included 289 children aged 7-9
years, of whom four had prohibitive adverse events (buccal
movements; skin picking; tearfulness, appetite loss and sleep
delay; and listlessness, emotional blunting, and anorexia)
[6]. Higher rates of intolerable adverse events have been
reported in children with ADHD in the context of autism
spectrum disorder (ASD) [8%] and in preschoolers with
ADHD (6%), mostly due to emotional outbursts and irritabil-
ity [7, 8]. These estimates were based on research samples,
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which, being selected according to rather stringent inclu-
sion and exclusion criteria, are not necessarily representa-
tive of the usual clinical population. In addition, participants
in research studies are not necessarily drug-naive, and this
selection bias can affect estimates of tolerability.

More recently, a meta-analysis of non-randomized stud-
ies found an MPH discontinuation rate of 1.2% for serious
adverse events and of 7.3% for adverse events of unknown
severity, but with a low quality of evidence that made it
impossible to make accurate estimates [9]. It should also be
noted that this meta-analysis is prone to a possible bias, as it
included observational studies without taking into account
putative confounders.

In Italy, no medication for ADHD had been available until
2007, when the Italian Drug Regulatory Agency granted
market authorization for immediate-release MPH (IR-MPH)
and atomoxetine for children and adolescents (6—18 years
old) on the condition that patients be enrolled into a dedi-
cated national registry with standard operative procedures
(SOP) for accessing medications [10]. This registry has
been previously analyzed to compare MPH and atomoxetine
safety [11]. As part of the SOP for starting MPH treatment,
children must receive the first dose of MPH in a controlled
clinical setting with monitoring for the first few hours after
administration to detect possible adverse events, including
repeated measuring of resting heart rate (HR) and systolic
(sBP) and diastolic blood pressure (dBP). These assessments
are to be repeated after 1 week of treatment. The data from
this mandatory first-dose test could help estimate the inci-
dence of intolerable adverse events after initial exposure to
MPH in usual clinical practice.

The aim of this study was to assess the acute tolerability
to initial exposure to MPH among treatment-naive children
with ADHD in usual clinical practice, with special attention
to possible changes in HR, sBP, or dBP. Possible predictors
of the most common adverse events (i.e., anxiety, irritabil-
ity, reduced appetite, and sleep disruption) were explored.

2 Methods
2.1 Design and Procedure

This was a retrospective analysis of clinical records collected
at two ADHD clinics (University of Pisa and University
of Turin) as part of the Italian ADHD National Registry.
All patients had been clinically referred and received the
assessments required by the Italian medicine regulatory
agency to be treated with MPH. Parents were informed of
the procedures and risks and potential benefits of MPH, and
gave written informed consent for their child to be assessed
and treated and for the data to be included in the ADHD
National Registry. Assent was obtained also from the child
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when appropriate based on developmental stage and cogni-
tive functioning.
2.2 Sample

All children (aged 6-18 years) consecutively referred in the
years 2017-2020 for initiating pharmacological treatment of
ADHD with MPH were included. These patients had been
clinically diagnosed with ADHD according to DSM-5 crite-
ria by trained child psychiatrists, and assessed with specific
validated questionnaires (i.e., ADHD-Rating Scales or Con-
ners Parent and Teacher ADHD Rating Scales). At the Uni-
versity of Pisa site, a semi-structured clinical interview, the
Kiddie-SADS-PL, was also part of the clinical evaluation.
Comorbidities with oppositional defiant disorder or conduct
disorder (ODD/CD), mood disorder, anxiety disorder, ASD,
and intellectual disability (ID) were identified. As appropri-
ate, intellectual functioning was assessed with the Wechsler
intelligence scales. Prior to initiating treatment, all patients
received a physical examination to exclude treatment-rele-
vant medical conditions and a standard 12-lead electrocar-
diogram (ECG) to exclude conduction abnormalities.

2.3 Methylphenidate Treatment

All patients were stimulant-naive at intake. On the first day,
an initial single dose of MPH 5 mg or 10 mg was given
orally at the clinics in the morning. The dosage was based
on age and weight (5 mg for children younger than 10 years
or below 30 kg, and 10 mg in the older or heavier children)
and parental preference. Based on these criteria, 209 (43.5%)
received 5 mg, and 271 (56.5%) received 10 mg. If tolerabil-
ity to the first dose was satisfactory, MPH was continued at
the initial dose once or twice daily, based on clinical needs,
and the child was reassessed after about a week (range 7-9
days).

2.4 Safety Assessments

On the morning of the first test dose of MPH, resting HR
and sBP and dBP were measured after the child had been
sitting for at least 5 minutes, by nurses using an automatic
digital blood pressure arm monitor, immediately before
receiving the MPH dose, and 1, 2, and 3 hours afterward.
Only one reading was recorded for each measurement, but
values considered abnormal (i.e., for children aged 6-11
years: HR >110 bpm, or sBP or dBP >95" percentile for
age; for older youth: HR >100 bpm, sBP >120 mmHg, or
dBP >80 mmHg) were re-checked, and MPH treatment was
continued only if the parameters were within the normal
range.

Spontaneously reported adverse events were collected
up to 4 hours after the first MPH administration. After
about 1 week, safety assessments were repeated. The

child psychiatrist inquired with the child and their family
about possible emergence in the past week of any adverse
event known to be associated with stimulant medications
(decreased appetite, insomnia, gastrointestinal symptoms,
headache, tics, mood changes), and collected any other spon-
taneously reported adverse events.

2.5 Statistical Analyses

The data were analyzed with IBM SPSS Statistics 23. First,
we imputed missing data (5.5% of the data were incomplete)
using multiple imputations, under fully conditional specifi-
cation, using the default setting “Impute Missing Data Val-
ues (Multiple Imputation)” available on SPSS 23.

As a preliminary analysis, we compared the patients
enrolled at the Pisa center with those enrolled in Turin.
There were no significant differences with respect to
patients’ age, gender, and main comorbidities, except for ID
which was more prevalent in the Turin sample (y 2= 31.52;
p < 0.001). Descriptive statistics were applied to the data.
We analyzed categorical variables using chi-square analysis,
and continuous variables with univariate analyses of vari-
ance (ANOVA). We compared the following groups: patients
receiving 5 mg versus 10 mg of MPH during the first week
of treatment, subjects showing versus not showing irrita-
bility, reduced appetite, or sleep problems after a week of
MPH administration. We explored possible age, gender, or
comorbidity effect on HR, sBP, and dBP at baseline (7},), and
1 (T)), 2 (T3), and 3 hours (T5) after the first dose of MPH. At
the individual level, differences in cardiovascular parameters
were considered clinically significant if deviated by more
than 20% from the baseline. At the group level, differences
were considered statistically significant if p < 0.05.

One-way repeated measures ANOVA was used to test
whether HR, sBP, and dBP significantly changed over time.
As the sphericity assumption was violated (Mauchly’s test:
p < 0.05), we used Huynh—Feldt estimates [12, 13]. Pair-
wise comparisons with Bonferroni adjustment for multiple
comparisons were conducted. To explore for possible pre-
dictors of acute intolerability to MPH, multivariate logistic
analyses were performed using presence of adverse events
as the dependent variable, and age, sex, dose (5 or 10 mg),
ASD, ID, and ODD/CD as independent variables. The Hos-
mer-Lemeshow test was used to test the goodness-of-fit of
the models.

3 Results
3.1 Sample Characteristics

The sample consisted of 480 children and adolescents (456
at Pisa and 24 at Turin), comprising 90.4% males, aged
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6-18 years (mean age 10.6 + 3.0), with ADHD (92.5% with
hyperactive/combined type and 7.5% with inattentive pres-
entation) (Tablel). There was comorbidity with ODD/CD
(n = 120, 25%), mood disorders (n = 61, 12.7%), anxiety
disorders (n = 42, 8.7%), ASD (n = 31, 6.5%), tic disorder
(n=17,3.5%), and ID (n = 37, 7.7%).

3.2 Tolerability to the Initial Test Dose of MPH

Less than 2% of the children had a clinically reported
adverse event in the 4 hours after the first MPH dose while
the patients were under direct medical observation at the
clinic (Table 2). The most common adverse events were
headache (1.9%), irritability (1.3%), and tics (1.3%). No
reported adverse event was deemed a reason for not con-
tinuing MPH treatment. One child who received an initial
dose of MPH 10 mg presented with sustained tachycar-
dia (>130 bpm) 3 hours after administration, without any
accompanying subjective complaints, or clinically observ-
able symptoms, and with return to normal HR values after 4
hours. MPH treatment was discontinued. A few weeks later,
the child was tested with a 5-mg dose and monitored for 3
h without presenting tachycardia. He continued treatment
with this lower dose without any adverse events. No cases of
persistent tachycardia or hypertension were observed.

HR, sBP, and dBP recordings at baseline, 1 h, 2 h, and 3
h after the first MPH administration are reported in Table 3.
As expected, age was negatively correlated with HR (at
baseline, r = —0.36; p < 0.001), and positively correlated
with sBP (r = 0.43; p < 0.001) and dBP (r = 0.23;
p < 0.001). There was a statistically significant time effect
on HR (F =22.4; p < 0.001, ’75 = 0.045). Pairwise compari-
sons showed that baseline HR was significantly lower that
HR at 7| (mean difference —2.7; p < 0.001), T, (mean dif-
ference —3.9; p < 0.001), and T; (mean difference —2.7;

Table 1 Demographics and clinical characteristics

N =480
Male sex (N, %) 434 (90.4)
Age, years, mean (SD) 10.6 (3.0)
ADHD (N, %)

Hyperactive/combined 444 (92.5)
Inattentive 36 (7.5)
ODD/CD (N, %) 120 (25.0)
Mood disorder (N, %) 61 (12.7)
Anxiety disorder (N, %) 42 (8.7)
ASD (N, %) 31 (6.5)
Intellectual disability (N, %) 37 (7.7)
Tic disorder (N, %) 17 (3.5)

ADHD attention-deficit/hyperactivity disorder, ASD autism spectrum
disorder, ODD/CD oppositional defiant disorder/conduct disorder
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Table 2 Clinically reported adverse effects during the first 4 h and
after 1 week of methylphenidate treatment (sample N = 480)

Adverse effect, n (%) After4h  After 1 week

Irritability 6(1.3) 68 (14.2)
Reduced appetite 0 98 (20.0)
Headache 9(1.9) 51 (10.6)
Sleep problems 0 45 (9.4)
Gastrointestinal symptoms 3(0.6) 37(7.7)
Anxiety symptoms 1(0.2) 27 (5.6)
Tics 6(1.3) 24 (5.0)
Tachycardia (> 130 bpm) 1(0.2) 0
Hyperphagia 0 15 3.1)
Enuresis 0 14 (2.9)
Obsessive-compulsive disorder symptoms 0 13 (2.7)
Mood symptoms 0 15 (3.1)
Fatigue 0 12 (2.5)
Hallucinations 0 1(0.2)
Hyperfocus 0 9(1.9)
Behavioral worsening (‘rebound’)* 0 16 (3.3)

*Worsening of behavioral symptoms about 5 h after the last methyl-
phenidate dose

Table 3 Resting heart rate, and diastolic and systolic blood pres-
sure at baseline and during the first 3 h after methylphenidate (MPH)
administration

Min Max Mean SD

HR (bpm)***

T, 49 149 79.6 14.2

T, 49 126 82.3 14.2

T, 50 140 83.5 15.1

T 51 141 82.3 15.2
sBP (mmHg)

T, 60 171 109.3 13.6

T, 40 204 110.3 14.0

T, 75 144 110.1 12.1

T 71 154 110.0 11.9
dBP (mmHg)***

T, 38 99 66.2 9.2

T, 40 109 66.7 9.3

T, 43 110 68.1 9.3

T, 46 89 68.0 8.0

T): at baseline, just before the MPH first dose; T, T, T5: 1, 2, and 3
h, respectively, after the MPH dose

N = 467 for HR and dBP, and N = 464 for sBP

dBP diastolic blood pressure, HR heart rate, Max maximum, Min
minimum, sBP systolic blood pressure, SD standard deviation

*#*Statistically significant increase in HR and dBP (time effect
p <0.001)
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p < 0.001). There was also a statistically significant time
effect on dBP (F =9.1; p < 0.001, ’7;2, = 0.019). Pairwise
comparisons showed that baseline dBP was significantly
lower that HR at 7, (mean difference —19.9; p = 0.001), and
T; (mean difference —1.8; p < 0.001). Also, dBP at T'; were
significantly lower than dBP at 7, (mean difference —1.4;
p = 0.013) and T; (mean difference —1.3; p = 0.016). No
statistically significant time effect on sBP was found
(F=0.95;p=0.411, ’75 = 0.002).

During the first 3 h after the first dose, after excluding
those with missing data (13 for HR and dBP, and 16 for
sBP), 42 children (9.0%) presented an increase in HR >20%
from the baseline; 41 (8.8%) had an increase in dBP >20%,
and 21 (4.5%) had an increase in sBP >20%. Three patients
(0.6%) presented an increase >20% in both dBP and sBP,
eight patients in both HR and sBP, and five patients in both
HR and dBP.

3.3 Tolerability During the First Week of Treatment

Eleven patients (2.3%, 95% CI 1.1-4.1) interrupted MPH
treatment within the first week due to adverse events: three
for irritability, three for worsening tics, one for reduced
appetite, one for enuresis, one for transient auditory hallu-
cinations, one for being hyperfocused, and one for marked
behavioral worsening at the end of the MPH pharmacologi-
cal effect (‘rebound’).

During the first week of treatment, the most reported
adverse events were reduced appetite (20.0%), irritability
(14.2%), headache (10.6%), sleep problems (9.4%), and
gastrointestinal symptoms (7.7%) (Table 2). In 5% of the
children there was onset or worsening of tics.

Children who presented irritability (n = 68, 14.2%) were
on average younger than those without irritability (9.5 years
+ SD 2.6 vs 12.6 years + SD 3.0, F = 10.8; p = 0.001),
and had a higher rate of comorbid ID (17.6% vs 6.1%,
7/(2)=11.0; p=0.001).

Multivariate logistic analyses indicated that occur-
rence of any adverse event during the first week of treat-
ment was predicted by ID (B = 0.828, S.E. = 0.368, Wald
= 5.068, p = 0.024, Exp (B) = 2.289), but not by any of the
other tested variables (age, sex, dose, ASD, or ODD/CD).
Reduced appetite was predicted by ODD/CD (B = 0.538,
S.E. = 0.250, Wald = 4.635, p = 0.031, Exp (B) = 1.712);
irritability by ID (B =1.104, S.E. = 0.396 Wald = 7.764, p
= 0.005, Exp (B) = 3.016) and higher MPH dose (B = 0.760,
S.E. =0.310, Wald = 6.016, p = 0.014, Exp (B) = 2.138);
and sleep disturbance by ID (B = 1.139, S.E. = 0.447, Wald
= 6.487, p = 0.011, Exp (B) = 3.125) and ODD/CD (B =
0.786, S.E. = 0.339, Wald = 5.367, p = 0.024, Exp (B) =
2.195).

After 1 week of treatment, 86 (18.4%) of the children
presented an increase of 20% or more in HR over the pre-
treatment baseline; 61 (13.4%) presented a similar increase
in sBP and 51 (11.2%) in dBP. In particular, 25.2% of the
children with 20% or more HR elevation after the first dose
(n = 42), still had >20% elevated HR after a week.

4 Discussion

This study assessed the acute tolerability of MPH in stimu-
lant-naive children who received the first test dose of MPH
as part of the required procedures for pharmacological treat-
ment of ADHD in Italy. The large sample size and the inclu-
sion of consecutively treated children who were referred for
clinical rather than research purposes allow the incidence
of intolerable adverse events to be estimated with adequate
statistical precision in a clinically representative sample.
Considering the observed incidence of 2.3% and 95% ClI, it
can be inferred that intolerance to MPH (i.e., discontinuation
due to an adverse event within a week of starting treatment)
occurs in between 1.2 and 4.1% of children first exposed to
MPH. This rate is consistent with the 1.4% reported in the
MTA study [6].

The adverse events that were reported, including those
leading to MPH discontinuation, were generally part of the
known safety profile of stimulant medications. After the first
dose, 1.9% of the children developed headache, 1.3% pre-
sented with irritability and 1.3% with tics. Thus, the occur-
rence of any clinically important adverse event in the first
week after starting MPH treatment can be considered infre-
quent and, in most cases, not a reason for discontinuation.
The data confirm that psychotic symptoms (hallucinations),
which were reported in one patient (0.2%), are rare and tran-
sient in MPH treatment [2, 14]. It can also be estimated
that about 5% of children will present with onset or worsen-
ing of existing tics upon initial exposure to MPH, but, in
most cases, this does not cause treatment discontinuation.
This finding is consistent with existing literature on tics and
stimulant medications [15]. A small number of children (14
or 2.9%) reported enuresis, which is not an adverse event
typically associated with stimulant treatment, even though
it has been anecdotally reported [16, 17].

The rates of common adverse events such as decreased
appetite, sleep disturbance, headache, or stomachache were
lower than reported in randomized placebo-controlled trials
[4]. For example, based on a meta-analysis of 62 clinical
trials, insomnia occurred in 42.1-53.3% of children rand-
omized to MPH, as compared with 23.9-37.5% of those on
placebo, and stomachache incidence was 19.0-28.9% on
MPH versus 8.7-21.1% on placebo [4]. The discrepancy
with the rates found in our study can be accounted for by the
systematic elicitation of adverse events in controlled clinical
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trials, which yields high rates of mild symptoms that are not
necessarily clinically significant or due to the medication, as
shown by the high rate of adverse events on placebo (a pos-
sible ‘nocebo’ effect). In fact, in the same meta-analysis, the
rates of ‘serious’ adverse events (e.g., 10.9% for insomnia
and 5.2% for stomachache) was close to those found in our
database (i.e., 9.4% for sleep problems and 7.7% for gastro-
intestinal symptoms). Another possible contributor to the
lower rate of adverse events in this study is the low doses of
MPH administered in the initial week of treatment, while in
clinical trials, dosage is usually increased more rapidly to
reach full therapeutic levels. In fact, MPH-induced adverse
events are typically dose-dependent, as also shown by the
higher rate of irritability on 10 mg as compared with 5 mg
in our study.

Presence of ID, but not ASD per se, was a risk factor for
presenting with any adverse event and, in particular, with
irritability. These findings are consistent with the higher rate
of treatment-emergent irritability observed in a randomized
trial of MPH in a sample of children with ASD and mean
1Q of 62.6 [7]. Our data suggest that it is ID, as an index of
severe neurodevelopmental disorder, and not ASD that is
linked with a lower tolerability to MPH [18, 19].

No cardiovascular symptoms, such as palpitations or
dizziness, were clinically reported in this sample. However,
routine assessments of vital signs during the first 3 hours
of treatment and 1 week later revealed an increase in HR,
sBP, and dBP (Table 3). These data confirm that MPH treat-
ment is in general associated with small, although statisti-
cally significant, increases in HR, sBP, and dBP, although
without clinical implications in most cases [1, 20-22]. In
reviewing available data, Hammerness et al. found that MPH
treatment was associated with mean elevations of 5 mmHg
in blood pressure and 10 bpm in HR [23]. A more recent
review reported that MPH was linked with elevation in sBP
only, but not in dBP or HR [24]. In our study, by selecting
a priori a 20% or greater increase over the pre-treatment
baseline, we attempted to estimate the incidence of more
evident effects on cardiovascular function. We found that
about one in ten children had a 20% or greater increase in
HR, sBP, or dBP in the 3 h following the initial dose, and
that about one in five had a similar increase after 1 week
of treatment. These data indicate a lack of tolerance to the
cardiovascular effects of MPH, at least in the short-term,
and are consistent with the conclusions of previous reports
[1, 16]. One patient (0.2%) had sustained tachycardia, with-
out subjectively reported palpitations, in the first 3 hours
after first MPH dosing with 10 mg. The tachycardia later
resolved, and the child was rechallenged with a 5-mg dose
on a subsequent day without emergence of tachycardia. It
should be noted that all children in this sample had docu-
mented normal ECG prior to treatment. This case indicates
that clinically significant, although asymptomatic, elevation
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in cardiovascular parameters, though rare and transient, can
occur upon starting stimulant medication. The importance
of monitoring HR and blood pressure during early phases of
MPH treatment is reaffirmed by these data.

The study has several limitations that should be consid-
ered in interpreting the results. The data were collected as
part of the clinical management of children with ADHD
in Italy, rather than for research purposes. Assessment of
adverse events relied on clinical observation and reports
from patients and parents rather than on a structured and sys-
tematic inquiry of possible health. The cardiovascular meas-
urements were done by nurses or physicians using standard
equipment but without following research procedures (e.g.,
there was no averaging of three consecutive readings of HR
and blood pressure). MPH was administered in an immedi-
ate-release formulation (as required by the Italian register
regulations), while extended-release preparations are more
commonly used in chronic treatment, and the formulation
of stimulant medication can have implications for adverse
events [25]. The dose of MPH (5 mg or 10 mg) can be con-
sidered a starting dose, to be then gradually adjusted based
on clinical needs. As adverse effects to stimulants are dose-
related, it is possible that a greater rate of adverse events
would have emerged with higher doses. Furthermore, the
period of observation was limited to the initial few weeks of
treatment. Finally, the generalizability of the results is lim-
ited because this was not a population-based study, and the
data came from only two clinics. These limitations must be
considered in the light of the strengths of the study, includ-
ing the clinically representative sample of children with
ADHD and typical comorbidity, the large sample size, and
the direct medical observation for several hours after the first
dose. In addition, the fact that all children were drug-naive
at intake prevented the exclusion of participants with previ-
ous intolerable adverse events, which constitutes a common
selection bias in clinical trial samples.

5 Conclusions

The results from this study indicate that intolerance to acute
administration of starting doses of MPH is infrequent and
can be estimated to be between 1.2 and 4.1% within 1 week
of treatment. The results confirm the safety profile of MPH
with irritability, headache, reduction in appetite, and sleep
problems being the most common adverse events, reported
in >10% of the sample. The study also further documents the
cardiovascular stimulating effects of MPH, which warrant
monitoring of HR and blood pressure during the medication
management follow-up visits.
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