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Abstract

Background: Attention deficit hyperactivity disorder (ADHD) is the main motive for consultation at the Hospital Psiquidtrico
Infantil. Materials and methods: Prospective study analyzing patients with ADHD for 2 months. Results: Recruited
555 patients, average age 8.7 (+ 1.66) years, 485 (874%) males and 70 (12.6%) females. The most frequent subtype was
combined in 440 (79.3%). We observed high comorbidity (68.1%), with externalizing disorders 143 (25.8%) patients and
internalizing disorders 136 (24.5%). Epilepsy was found in eight patients. The most commonly used medications were meth-
ylphenidate for 485 cases (87.4%), followed by risperidone 45 (8.1%), fluoxetine 32 (5.8%), and without drug treatment
31 (5.6%). Mood stabilizers in 102 patients (18.4%), 32% received more than one drug. The most frequent combinations
were methylphenidate with valproate, methylphenidate with risperidone, and methylphenidate with fluoxetine. Conclusions:
Males attend more frequently, and the most frequent subtype is combined. Comorbidity presented in almost 70%, most
predominantly with the oppositional defiant disorder. Methylphenidate is the most commonly used drug in monotherapy or
in combination.
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Trastorno por déficit de atencion, comorbilidad y tratamiento en el Hospital
Psiquiatrico Infantil Dr Juan N. Navarro, Ciudad de México

Resumen

Antecedentes: TDAH es el principal motivo de consulta en el Hospital Psiquiatrico Infantil. Métodos: Analizamos pacientes
con TDAH (DSM-5), durante dos meses. Resultados: Reclutamos 555 pacientes, edad promedio de 8.7 (+ 1.66) afios, varo-
nes 485 (874%) y mujeres 70 (12.6%). El subtipo mds frecuente, combinado 440 pacientes (79.3%). Observamos alta co-
morbilidad (68.1%), los trastornos externalizados en 143 pacientes (25.8%) y los internalizados 136 (24.5%). Epilepsia se
encontré en 8 pacientes. Medicamento mds empleado metilfenidato en 485 (874%), después risperidona 45 (8.1%), fluoxe-
tina 32 (5.8%), sin tratamiento farmacoldgico 31 (5.6%). Modulador del afecto 102 pacientes (18.4%). El 32% recibian mds
de un farmaco. Combinaciones mds frecuentes metilfenidato con valproato, metilfenidato con risperidona y metilfenidato con
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fluoxetina. Conclusiones: Los varones acuden con mayor frecuencia, el subtipo mas frecuente fue combinado. La comor-
bilidad ocupd casi el 70%, predominando el trastorno oposicionista desafiante. Metilfenidato es el fdrmaco de mayor uso en

monoterapia 0 en combinacion.

Palabras clave: TDAH. Comorbilidad. Tratamiento. Metilfenidato.

Introduction

Attention deficit hyperactivity disorder (ADHD) is the
neurodevelopmental disorder of greatest prevalence
worldwide. It is estimated to affect 5-7% of children and
adolescents, and about 3% of the adult population’-2.

Polanczyk et al. reviewed 154 studies that utilized the
DSM-5 classification, like ICD-10, in patients 18 years
old or younger, concluding that the global prevalence
is 5%. In addition, they concluded that the variations in
prevalence observed in various studies could be at-
tributed to different methods and statistics employed®.

In our setting, ADHD is considered to be the number
one reason to seek attention in the psychiatric service.
At the Hospital Psiquiatrico Infantil Dr. Juan N. Navarro
(Children’s Psychiatric Hospital Dr. Juan N. Navarro),
according to statistics from 2016, the incidence report-
ed was 1.3 new cases per day, with 476 new cases per
year. This adds up to 19.1% of the global demand for
said institution, as registered in the update of the clin-
ical guides for ADHD of this institution in 2018. It is also
considered to be the neurodevelopmental disorder of
greatest prevalence in the pediatric neurology
service*.

In the DSM-5 (Diagnostic and Statistical Manual of
Mental Disorders of the American Psychiatric Associa-
tion), the prevalence is considered to be between 3 and
5%. However, these numbers vary depending on the
population studied, the methods used and the inclusion
criteria required. Recently, a higher prevalence has
been observed, reaching up to 17.1%56.

There are still no conclusive biological markers spe-
cific for ADHD. However, recent studies have revealed
the participation of a group of 105 genes that show
statistical significance for their association with ADHD".
The clinical variations are established in function of the
symptomatic dominance of hyperactivity-impulsive-
ness, inattentiveness, or both®°,

The concept of concomitant morbidity was coined in
the context of chronic diseases to refer to any new
clinical entity in addition to the existing one and was
quickly adopted to describe the coexistence of two or
more mental disorders®. Studies in child and adoles-
cent psychopathologies have shown that concomitant
morbidity frequently constitutes the rule and that there

is an average of 2.5 coexisting psychiatric diagnoses,
in clinics treating Mexican adolescents'’.

The existence of comorbid disorders associated with
ADHD constitutes an essential determiner in its evolu-
tion and prognosis', and even in its therapeutic algo-
rithm. Recent data indicate that over half of the people
diagnosed with ADHD fulfill the criteria for one or more
additional neuropsychiatric disorders'.

Epidemiological research shows high comorbidity of
ADHD with externalizing disorders, such as conduct
disorder (CD), oppositional defiant disorder (ODD), or
both, as well as with internalizing disorders, especially
major depressive disorder and anxiety disorder, as well
as dysthymic disorder and bipolar disorder. There are
a number of studies that emphasize the direct impact
of said comorbidities on poor academic abilities, which
in turn are prognostic and risk factors for internalizing
disorders'®.

In CD, there are reiterated aggressive and criminal
conducts that violate the basic rights of other people or
important social rules. Half of the patients with ADHD
can be associated with an ODD or CD™.

Various studies agree that around 30% of the chil-
dren with ADHD also have an associated affective
disorder (major depression, bipolar disorder, or dys-
thymic disorder). Bipolar disorder is a disease that
presents more commonly than had been thought in
pediatrics'.

There does not seem to be a specific pattern of as-
sociation between the different subtypes of anxiety dis-
orders and the different subtypes of ADHD'6. Studies
indicate that the clinical factors that better predict the
chronicity of these diseases in children are: concomi-
tant morbidity, being female, and presenting at an older
age during childhood'.

Another important group of comorbidities includes
learning disorders, where we find that the rates of the
association are estimated to be that one in every four
children with ADHD has a learning disorder'®.

These symptoms are exponential in the context of a
patient with ADHD and it is estimated that there is a
correlation between them of 11-52%, according to dif-
ferent studies. Together, they tend to worsen academic
performance, which can affect emotional well-being
and determine future professional performance'®2°.
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Figure 1. Distribution by gender and attention deficit hyperactivity disorder (ADHD) subtype.
*Significantdifference (p>0.05). ADHDImp subtype: predominantly hyperactive-impulsive; ADHDIn subtype: predominantly

inattentive; ADHDC subtype: combined.

Children with ADHD may have an increased risk of
presenting epileptic seizures. It is estimated that around
15% can develop epilepsy. Diverse studies suggest that
30-40% of children with epilepsy present ADHD, in
contrast to 7-9% in the general population®'-22. Howev-
er, epilepsy does not constitute, per se, a contraindica-
tion for treatment of ADHD, including the use of
stimulants. Methylphenidate is effective for the majority
of children and adolescents with ADHD and comorbid
epilepsy, without an increase in the risk of seizures?.

Methylphenidate is the most commonly used medi-
cation for the treatment of ADHD, and currently, shows
better tolerance since the introduction of extended-re-
lease presentations®*. Atomoxetine is used as first-line
therapy for ADHD and is particularly useful when the
patient has comorbidity with tics, anxiety, or depressive
symptoms?®.

Among the atypical antipsychotics, risperidone is
considered the drug of choice for the pharmacologic
treatment of aggressive behavior associated with
ADHD, in the case of comorbidity with CD, as well as
with tics and Tourette syndrome?®.

There are also non-neuropsychiatric comorbidities
associated with ADHD, as demonstrated in a number
of European studies that have described an increase
in the risk of developing metabolic and cardiovascular
diseases such as diabetes, obesity, and hypertension,

with a subsequent risk of disease from renal failure,
among others?”.

The objective of this study is to identify the main co-
morbidities of ADHD and the treatments implemented
since this condition is within the main causes of con-
sultation in our institution. This is a report of local ex-
perience in an institution dedicated to child psychiatry
and neurodevelopmental neurology.

Materials and methods

We carried out a prospective 2-month study on pa-
tients that regularly attend the clinics that treat school-
age patients at the Hospital Psiquiatrico Infantil Dr. Juan
N. Navarro in Mexico City with the main diagnosis of
attention deficit disorder based on DSM-5. For the pur-
pose of this article, we abbreviate attention deficit dis-
order as ADHD, the predominantly inattentive subtype
as ADHDIn, the predominantly hyperactive-impulsive
subtype as ADHDImp, and finally, the combined or
mixed subtype as ADHDC. For the analysis of results,
we divided the age groups between pre-school children
(4-6 years old), schoolchildren from 7 to 11 years
old, pre-adolescents (12 and 13 years old), and
adolescents from 14 to 18 years old. We created a
database that contained age, gender, hospital
registration number, attention deficit disorder subtype,
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electroencephalogram (EEG) results, family history of
epilepsy, treatment used, and finally, whether there are
any comorbid disorders and what these were according
to DSM-5. We excluded children with clinical evidence
of mental retardation, and when there was clinical
doubt, we reviewed the intellectual capacity test
(WISC-IV) results from the medical records. If the test
was missing, it was administered before including the
patient in the database. During the 2 months of the
study, from Monday to Friday, the patient’s data were
given to the doctors in the outpatient service that at-
tended school-age patients between 6 and 12. Later,
patients ages 4 and 5 who attended these clinics were
added to the database, as well as one patient who
turned 13 on the day of his appointment.

Results

A total of 555 patients between the ages of 4 and
13 were recruited, with the average age being
8.7 + 1.6 years, predominantly male, with 485 boys
(87.4%) and 70 females (12.6%). The most frequent
subtype of ADHD was the mixed or combined attention
deficit disorder, with 440 patients, representing 79.3%
of the sample and a significant predominance of males.
This was followed by the predominantly hyperactive-im-
pulsive subtype in 74 patients (13.3%) and the inatten-
tive subtype in 41 patients (7.4%), for which there was
a significant difference in favor of females being 17%
female versus 6% male (Fig. 1). When dividing the pa-
tients by age group, we found that the preschoolers
(4-6 years old) and the pre-adolescents (12-13 years old)
were the minority, while the most frequent where the
school-age children, that is, between 7 and 11 years
old. When differentiating the population by age, gender,
and subtype (Table 1), we observe that, in general, the
males are being attended and diagnosed at the Hospi-
tal at a younger age with respect to the females.

In terms of clinical doubt of intellectual capacity, only
five intelligence tests were required, which resulted in
total scores above 95 points, normal for the patients,
and without significant interscalar differences.

We found a positive medical history of epilepsy in
43 patients, representing 7.7%. EEGs were not carried
out for 55.8% of the patients, which is 310 children
when the attending physician did not believe them
necessary. For the remaining 245 patients, the results
from this study are normal for 112 cases (20.2%), while
133 patients (24%) showed abnormal findings, only for
data from slowing, unstructured background rhythms and
other non-specific abnormalities, with the exception of

Table 1. Distribution by age group, gender, and ADHD
subtype

Preschool (4-6 years)

ADHDImp 5 2
ADHDIn 1 0
ADHDC 21 7
Total 83 9
School-age (7-11 years)
ADHDImp 56 10
ADHDIn 25 10
ADHDC 348 36
Total 429 56
Adolescents (12-13 years)
ADHDImp 1 0
ADHDIn 3 2
ADHDC 19 3
Total 23 5

ADHDImp subtype: predominantly hyperactive-impulsive; ADHDIn subtype: predominantly
inattentive; ADHDC subtype: combined.

Table 2. Comorbidity of internalizing and externalizing
disorder, according to DSM

Number of Percentage
patients

Depressive dis. (grouped)

Mild depression 8 1.4

Moderate depression 26 47

Severe depression 1 0.2

Recurrent depression 8 1.4

Dysthymia 14 25

Total 57 10.2
Bipolar dis. (5/7 with ADHD)

Total 7 1.3
Anxiety dis. (grouped)

Anxiety dis. 4 0.7

Generalized anxiety dis. 29 5.2

Mixed anxiety-depressive dis. 15 2.7

Unspecified anxiety dis. 13 23

Obsessive compulsive dis. 2 0.3

Post-traumatic stress 2 0.3

Total 65 1.7
Mixed adjustment dis.

Total 7 1.3
Total internalizing dis. 136 245
Conduct dis. 20 3.6
Oppositional defiant dis. 123 22.2
Total externalizing dis. 143 25.8

Dis.: disorder.

some patients that presented with some form of comor-
bid epilepsy.

Atotal of 378 patients (68.1%) presented comorbidities.
Of these, 312 had only one comorbidity, 51 patients had
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Table 3. Comorbidities according to DSM-5

Learning dis.

Dyslexia 21 3.8

Dyscalculia 1 0.2

Dysgraphia 2 0.3

Mixed learning dis. 49 8.8

Total 73 13.6
Elimination dis.

Enuresis 21 3.8

Encopresis 13 23

Total 34 6.1
Inadequate family support

Total 33 519
Communication dis.

Total 15 2.1
Epilepsy

Total 8 1.4
Asperger syndrome

Total 5 0-9
Separation anxiety

Total 4 0.7
Headaches

Total 3 05
Sexual abuse

Total 2 0.3
Chronic motor tic dis.

Total 1 0.2
Total comorbidity 378 68.1
Without comorbidity 171 31.9

Dis.: disorder. The number of patients with at least one comorbidity reached almost
70% of the sample population.

two, three were found in 12 patients, and three patients
presented four comorbidities associated with ADHD. In
this population, and in agreement with DSM-5, we
found internalizing disorders in 136 patients (24.5%):
depressive disorders in 57 (10.3%), bipolar disorder in
7 (1.3%), anxiety disorder 65 (11.7%), and adjustment
disorders with mixed anxiety-depression in 3 (1.3%)
(Table 2). Comorbid externalizing disorders expressed
as CDs found in 20 individuals (3.6%) and ODD
in 123 (22.2%), representing 25.8% (143), affected
patients.

Other frequent comorbid disorders were learning dis-
orders found in a total of 73 patients (13.6%), elimina-
tion disorders in 34 (6.1%), and communication
disorders in 15 (2.7%). The remaining comorbidities are
shown in table 3. We observed that only eight patients,
representing 1.4% of the sample, were found to have

Table 4. Pharmacological treatment used for ADHD
management

485 87.4

Methylphenidate

Risperidone 45 8.1
Fluoxetine 32 5.8
Sertraline 24 43
Atomoxetine 22 4.0
Valproate 6 1.1
Imipramine 5 0.9
Paroxetine 1 0.2
Haloperidol 1 0.2
Imipramine 1 0.2
No treatment 31 5.6

*Some patients took more than one of these medications.

Table 5. Antiepileptic drugs used as mood or impulse
stabilizers

Valproate 66
Carbamazepine 19
Oxcarbazepine 4
Topiramate 2
Lamotrigine 1
Levetiracetam 1
Phenytoin 1
Total 102 (18.4%)

comorbid epilepsy with ADHD, of which seven were
diagnosed before 4 years of age. Etiology was un-
known in four cases and was structural in four cases.
Focal epilepsy was found in six of the eight patients,
three initiating in the frontal lobe and three in the tem-
poral lobe.

An interesting finding was that five of the seven pa-
tients presenting bipolar disorder where of the ADH-
DImp subtype (hyperactive-impulsive).

The medications used were justified based on the
results obtained from the comorbidity detected in these
patients with attention deficit disorder. The most
common medication employed was methylphenidate, in
485 patients (87.4%), followed by risperidone for
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Table 6. Drug combinations: breakdown of combination

therapy

st | paes | s —
Two drugs 161 29
Three drugs 17 3
Total 178 32
MPH + VPA 37 6.7
MPH + RIS 28 5.0
MPH + FLX 26 47
MPH + SER 21 338
MPH + CBZ 18 3.2
RIS + VPA 16 29
MPH + OXC 4 0.7
MPH + IMI 3 0.5
ATX + VPA 2 0.4
ATX + RIS 2 0.4
MPH + LTG 1 0.2
MPH + LEV 1 0.2
MPH + PRX 1 0.2
MPH + ATX 1 0.2

MPH: methylphenidate; VPA: valproate; RIS: risperidone; FLX: fluoxetine;
SER: sertraline; CBZ: carbamazepine; OXC: oxcarbazepine; IMI: imipramine;
ATX: atomoxetine; LTG: lamotrigine; LEV: levetiracetam; PRX: paroxetine.

Table 7. Combination of three drugs

MPH + VPA + RIS 7 13
MPH + RIS + FLX 2 0.4
RIS + VPA + ATX 2 0.4
MPH + RIS + TPM 2 0.4
ATX + FLX + VPA 1 0.2
MPH + VPA + SER 1 0.2
MPH + RIS + CBZ 1 0.2
MPH + FLX + PHT 1 0.2

MPH: methylphenidate; VPA: valproate; RIS: risperidone; FLX: fluoxetine;
ATX: atomoxetine; TPM: topiramate; SER: sertraline; CBZ: carbamazepine;
PHT: phenytoin.

45 (8.1%), fluoxetine for 32 (5.8%), sertraline 24 (4.3%),
and atomoxetine 22 (4%), (Table 4), while 31 patients did
not receive any pharmacologic treatment, representing

5.6% of the population studied. Antiepileptic drugs were
used as a mood or impulse modulators in 102 patients
(18.4%), valproate being the most common, as shown
in table 5.

A total of 178 patients (32%) received more than one
medication. A combination of two drugs was observed
in 161 children (29%) and the use of three drugs
in 17 (3%) cases. The three most frequent combina-
tions were methylphenidate with valproate, methylphe-
nidate with risperidone, and methylphenidate with
fluoxetine, followed by other combinations, as shown in
tables 6 and 7. Most (6 of 8) of the patients diagnosed
with epilepsy and ADHD were treated with valproate
and methylphenidate.

The most common association found was between
ADHD and ODD (123 patients). The subtypes of atten-
tion deficit disorder in this group were ADHDImp in 14,
ADHDIn in 2, and ADHDC in 107 patients. Most were
treated with a combination of methylphenidate and
risperidone or valproate.

Conclusions

Our institution receives a patient population of ADHD
that is predominantly male. This is not surprising since,
in general, it is well known that childhood psychopathol-
ogies are more frequent in this gender, especially when
considering school-age patients, which were the focus
of this study. Based on the DSM-5 criteria for subtype
classification, we observed that almost 80% of these
patients fulfilled the requirements for both inattentive-
ness and hyperactivity, thus being included in the com-
bined or mixed subtype of ADHD. The literature indicates
that the predominantly hyperactive-impulsive is more
frequent in males, although we did not find a significant
difference for this group. However, we did find a signifi-
cant prevalence of the predominantly inattentive subtype
for females, data that is consistent with the literature.

We consider that the EEG should not be used rou-
tinely, although we found unspecific abnormalities more
frequently in patients with more comorbidities. This
should be studied further to determine whether there is
a real association. We consider that the EEG is not
useful as a diagnostic, prognostic, or treatment factor,
nor for pharmacologic decisions, as has been deter-
mined for other childhood psychiatric disorders?®.

Without a doubt, comorbidity in the patient with
ADHD is a general rule, as evidenced in our study,
since we found that 70% of the patients had at least one
comorbidity and could present up to four comorbidities
associated with ADHD. As expected, for patients with
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a greater number of comorbidities, the treatment costs
are increased?®. Externalizing disorders were most fre-
quently associated with ADHD, mainly represented by
ODD, for which there is a genetic component but which
becomes more evident when there is improper family
management. Thus, it is difficult to establish what per-
centage of the symptoms correspond to genetic make-
up and what part corresponds to family management
or dynamics. However, it is known that these patients
have more severe symptoms, greater social dys-
function, and a more deteriorated quality of life®°. The
comorbidities with internalizing disorders made up a
quarter of the associations with ADHD, and the educa-
tional learning disorders presented in more than 13%
of the population, which, added to the attention problem
causes educational failure for these children. A vicious
circle is frequently found in these cases, since when a
child presents with ADHD and learning disabilities there
is an educational failure which leads to frustration and
could, on the one hand, lead to anxiety or mood prob-
lems or, on the other hand, to behavioral problems. The
important part is to help them break this circle and
convert it into a virtuous circle.

Although there is a study, cited in a number of pub-
lication, on a group of patients in Iceland®', where the
authors concluded that ADHD is associated with a
greater risk of unprovoked seizures and must be con-
sidered as a risk factor for epilepsy, we did not find
such a risk. Our study showed that the frequency of
epilepsy in children with ADHD without an intellectual
disability was similar to that of the general population
in our country®2. Thus, we consider that ADHD is not
always a risk factor to present epilepsy. The type of
epilepsy, the etiology, and the pharmacological man-
agement of this group of patients with ADHD and epi-
lepsy were similar to that for patients with epilepsy and
without ADHD in this age group.

The most used medication in our institution is methyl-
phenidate, a first-line treatment for the treatment of ADHD
in the Mexican algorithms and around the world. It is the
drug of choice at our hospital due to the high rate of ef-
fectiveness, availability, and experience in its use. Anoth-
er of the drugs, used as second-line treatment in various
algorithms, is atomoxetine; however, this drug was used
with lower frequency since the cost of the medication in
our country was a factor, in some cases. Risperidone was
used for an important number of cases for comorbidity
management, especially to modulate impulsive and ag-
gressive behavior, frequently observed in ODD, which
predominated in our population. Selective serotonin re-
uptake inhibitors are used to treat comorbidities with

mood disorders and anxiety which, as previously stated,
were frequently associated with ADHD.

When analyzing the large numbers of associated
comorbidities, we can understand the great amount of
medications used. We have to consider that this hos-
pital is a high specialty facility that concentrates these
cases; thus, our patient sample is from a population
with treatment difficulties. Ideally, every patient with
ADHD should be approached in a multidisciplinary
manner with the involvement of parents, teachers,
psychologists, therapists, family counselors, social
workers, and even society. In the case of requiring
pharmacological management, this must be started
with a single drug and only use a second when required
due to the comorbidity and when the patient does not
respond adequately.

An interesting observation was that, of the seven
patients with comorbid bipolar disorder, five presented
the hyperactive-impulsive subtype. This leads us to
question whether there may be a superposition of
symptoms in these patients, remembering that we have
an obligation to detect the possibility of comorbidity in
these cases or to carry out a differential diagnosis be-
tween the two entities since children with bipolar dis-
order are frequently rapid cyclers with high levels of
irritability and have a chronic clinical evolution®3.

Study limitations

The results found are similar to those already re-
ported in the world literature; however, they are of in-
stitutional relevance since they provide a situational
diagnosis to establish diagnostic guides for our target
population. A cross-sectional study will be considered
in the future.
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