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Introduction 
Attention deficit/hyperactivity disorder (ADHD) is a term used 

to describe a constellation of inappropriate levels of inattention 
and impulsivity. The history of name changes from minimal brain 
syndrome, to hyperkinetic syndrome, to what is now known as 
ADHD, reflects the influence of neurology, pediatrics, and psychiatry. 
This “evolutionary” process has been replete with controversy 
stemming from the diverse views of broad disciplines that have 
attempted to define its range, scope, and treatment [1]. According 
to Sell-Salazar [2]. There are two specific syndromes: 

a) Attention deficit disorder, without hyperactivity; 

b) A more complex syndrome, with hyperactivity, and traits 
of impulsivity, accompanied by attention deficit disorder. 

The etiology of this syndrome is still unclear, but there has been 
some hypothesis about hypo perfused areas in the frontal lobe, in 
some patients where PET has been available. There has been also 
some response to stimulants; which leads to the conclusion that 
there is some relation with neurotransmitters, like noradrenaline 
and dopamine, as a determinant factor in the origin of this process. 

The associated comorbidity most frequently associated 
with ADHD are: Tourette syndrome, generalized development 
disorders, learning disorders, coordination development disorders, 
behavioral disorders, anxiety disorders, affective disorders 
and mental retardation. Montiel Nava [3] reported a clinical 
presentation of attention deficit/hyperactivity disorder as a 
function of the gender. Attention-deficit/hyperactivity disorder 
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ARTICLE INFO abstract

One hundred sixty (160) infant patients, ranging from 3 to 12 years-old, with hyper-
excitability and attention deficit were examined from the psychological and clinical point 
of view. We have found fifth subtypes of neurodevelopmental subtypes in the study of 
ADHD. One first subtype with attention deficit alone (AD). A second combined subtype 
with hyperexcitability and attention deficit (ADHD), a third subgroup with co-occurrence 
of ADHD and autism spectrum disorder (ADHD-AED), a four subgroup with hyperexcita-
bility and attention deficit (ADHD) and aggressivity (ADHD-A) and a fifth subgroup ADHD 
and seizures (ADHD-S). These groups exhibited at least some of the following associated 
risk factors and comorbidities: perinatal hypoxia, prematurity and low weight at birth, be-
havioral abnormities, oppositional defiant disorder, anxiety, auto- and hetero-aggressivity, 
autism spectrum disorder, language, learning and sensorineural hearing loss, anorexia or 
hyperphagia, mental retardation, social isolation, dyslexia, dysgraphia, cognitive deficit, 
sleeping disorders, and suicidal thoughts, planning and attempts. Some non-nervous sys-
tem comorbidities, such as pulmonary diseases and allergic reactions. Locomotor abnor-
malities as genus valgo and flat feet also were frequently found. The following maternal 
risk factors were detected: stress, placenta praevia, conjugal conflicts, diabetes, high blood 
pressure, anxiety and depression and critical poverty. 
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(ADHD) is a neurobiological condition of childhood onset with the 
hallmarks of inattention, impulsivity, and hyperactivity. Inattention 
includes excessive daydreaming, disorganization, and being easily 
distracted. Impulsivity manifests as taking an action before fully 
thinking of the consequences. Hyperactivity includes an excessive 
rate of speech and motor activity. Complications of ADHD include 
academic failure due to deficit of learning and memory and 
neurosensory alterations, low self-esteem, poor work performance, 
substance abuse, criminal justice issues, and social problems. 
ADHD is predominately due to decreased activity in the frontal 
lobe [4,5]. Risk factors include familial stressors, anxiety disorders, 
learning disabilities, abnormal brain development, heritability, and 
dopamine polymorphisms [6]. 

ADHD is predominately due to a decreased activity in the 
frontal lobe. and deficits in executive function (EF). There is a 
common dysfunction in the processing of click and speech stimuli 
at the brainstem level in children with suspected ADHD [7]. There 
is a putative ADHD-related deficit in basic information processing 
(BIP) and inhibitory-based executive function (IB-EF) in individuals 
in the subclinical and full clinical ranges of ADHD [8]. Autism 
spectrum disorders (ASD) and attention deficit hyperactivity 
disorder (ADHD) are two of the most common neurodevelopmental 
disorders, with a high degree of co-occurrence [9] (Johnson et 
al., 2014). Studies have shown that ADHD is characterized by 
multiple functional and structural neural network abnormalities 
including most prominently fronto-striatal, but also fronto-parieto-
temporal, fronto-cerebellar and even fronto-limbic networks 
[10,11]. Evidence from longitudinal structural imaging studies has 
shown that ADHD is characterized by a delay in structural brain 
maturation [12]. In the present paper we describe in a preliminary 
way a clinical and cualitative study of children with ADHD. We 
characterize the homogenous subgroups, subtyping patients 
according to clinical course, symptom dimensions, comorbidity 
patterns and neurocognitive and neurophysiological dysfunctions 
in order to attend to a precision medicine and a rational therapy. 

Material and Methods
One hundred sixty (160) infant patients, ranging from 3 to 

12 years-old, with hyperexcitability and attention deficit were 
clinically studied at the Clinical Neuroscience Institute Outpatient 
Clinic at the Clinical Home San Rafael de Maracaibo. They were 
previously examined from the psychological point of view at the 
Departments of Psychology of CETRO, San Rafael Home Clinic, and 
at different Public and private Psychology Centers of Maracaibo 
City. This study was carried out following some DMS V guidelines. 
The ethical principles of Helsinki Declaration for clinical research 
in human beings have been applied in the present study. Parent 
consent was obtained in each case.

Results 
We have found fifth subtypes of neurodevelopmental disorders 

in the study of ADHD. One first sub type with attention deficit alone 

(AD) (3%). A second combined subtype with hyperexcitability 
and attention deficit (ADHD) (59%), a third subgroup with co-
occurrence of ADHD and autism spectrum disorder (ADHD-AED) 
(12%), a four group with ADHD and aggressive behavior (ADHD-A) 
(22%), and a fifth subgroup with seizures (ADHD-S) (4%). The first 
subgroup (AD) showed perinatal hypoxia, psychomotor, cognitive 
deficit and language disorders. The second subgroup (ADHD), 
the infant patients exhibited some of the following associated 
comorbidities: perinatal hypoxia, prematurity and low weight 
at birth, behavioral abnormities, oppositional defiant disorder, 
anxiety, auto- and hetero aggressivity, autism spectrum disorder, 
language disorders, learning deficit and sensorineural hearing 
loss, strabismus, anorexia or hyperphagia, and mental retardation. 
Social isolation, dyslexia, dysgraphia, lepto-scripture difficulties, 
cognitive deficit, sleeping disorders, talking during sleep, suicidal 
thoughts, planning and attempts, aggression post-Chikungunya and 
Cytomegalovirus infection, parenteral abuse of child. 

Some non-nervous system comorbidities, such as pulmonary 
diseases, allergic reactions, locomotor abnormalities as genus valgo 
and flat feet also were frequently found. The following maternal 
risk factors were detected: labor stress, placenta praevia, conjugal 
conflicts, diabetes, critical poverty, high blood pressure, and anxiety 
and depression. The third subgroup with co-occurrence of ADHD 
and autism spectrum disorder (ADHD-AED) displayed repetitive 
and stereotyped patterns of behavior, and, fear and social isolation. 
The four group with aggressivity (ADHD-A) showed impulsivity, 
school conductual problems as cardinal dimensions of externalizing 
behavior problems, poorer school results and social adaptation, 
lower social competency, poorer communication, and/or 
diminished adaptive skills. Some patient exhibited signs of physical 
and psychological child abuse at home. The fifth subgroup ADHD 
and seizure disorders (ADHD-Z) showed generalized tonic-clonic 
epilepsy and partial convulsions or type petit mal or absences.

Discussion 

The Subgroup Types of ADHD

In the present paper we have distinguished fifth subtypes 
of neurodevelopmental disorders in the study of ADHD. 
Park [13] compared two subtypes, the attention-deficit/
hyperactivity disorder (ADHD) combined subtype (ADHD-C) 
to the ADHD inattentive subtype (ADHD-I) in terms of genetic, 
perinatal, and developmental risk factors, as well as clinical and 
neuropsychological characteristics. According to these Authors the 
inattentive subtype of ADHD is different from the combined subtype 
in many parameters including severity of symptoms, comorbidity, 
neuropsychological characteristics, and environmental risk factors.

Brain Microcircuit Alteration in ADHD

As we have dreported in a previous publication [14,15] 
structural neural network abnormalities include fronto-parieto-
temporal, fronto-cerebellar and even fronto-limbic networks. 
The dopaminergic and noradrenergic system systems have been 
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postulated as involved in the pathophysiology of ADHD, such 
as cognitive processes, such as arousal, working memory, and 
response inhibition, all of which are typically affected in ADHD [16]. 
Patients showed significantly reduced dorsal caudate functional 
connectivity with the superior and middle prefrontal cortices 
as well as reduced dorsal putamen connectivity with the Para 
hippocampal cortex. [17]. Akutagava Martins [18] postulate a role 
for glutamate in ADHD in the glutamatergic genes associated with 
cognitive and clinical characteristics of ADHD individuals.

Cerebellar Involvement

Stoodley [19] results suggest that different cerebellar regions 
are affected in in autism spectrum disorder (ASD), ADHD, and dys-
lexia, and that these cerebellar regions participate in functional 
networks that are consistent with the characteristics symptoms 
of each disorder. According to Wolafnczyk and Picazio and Koch 
[20,21] there is a causal role of the effective cerebello-cortical con-
nectivity in motor inhibition. Understanding the neurophysiological 
mechanisms that mediate motor inhibition through the cerebellum 
could be essential to design new rehabilitative protocols for treat-
ing several neurological and psychiatric disorders characterized by 
disinhibited behavior, such as addiction, schizophrenia, attention 
deficit hyperactivity disorder (ADHD) and Parkinson’s disease. In 
relationship with the involvement of cerebellum in aggression and 
ADHD, the cerebellar regions showed functional connectivity with 
frontoparietal default mode, somatomotor, and limbic networks. In 
ADHD, autism spectrum disorder (ASD) the clusters were part of 
dorsal and ventral attention networks, and in dyslexia the clusters 
involved ventral attention, fronto-parietal, and default mode net-
works. The results suggest that different cerebellar regions are af-
fected in sensory processing abilities, ASD, ADHD, and dyslexia, and 
these cerebellar regions participate in functional networks that are 
consistent with the characteristic symptoms of each disorder [22]. 

Sensory Processing Impairments

Sensory processing impairments, mainly strabismus 
and hearing deficit, were frequently observed. Children with 
ADHD may present sensory processing impairments, which 
may contribute to the inappropriate behavioral and learning 
responses displayed by children with ADHD. It also suggests the 
importance of understanding the sensory processing difficulties 
and its possible contribution to the ADHD symptomatology. 
Complications of ADHD include academic failure, low self-esteem, 
poor work performance, substance abuse, criminal justice issues, 
and social problems. Shimizu [22] also reported that children with 
ADHD may present sensory processing impairments, which may 
contribute to the inappropriate behavioral and learning responses 
displayed by children with ADHD. It also suggests the importance 
of understanding the sensory processing difficulties and its 
possible contribution to ADHD symptomatology. Maternal stress 
and pathology during pregnancy, perinatal hypoxia, risk factors 
involved, comorbidities, endophenotypes and ADHD, child language 

impairment, learning and memory deficit, physical, psychological 
and sexual child abuse, eating disorders, aggressive behavior and 
ADHD, learning and memory deficit were examined and described 
in detail in a previous publication [15].

Separation Anxiety Disorders and ADHD

We have above described ADHD children with fear and 
nervousness and mood disorders. These children often reject the 
clinical examination. Separation anxiety was observed in those 
children whose parents have migrated from their home country 
searching for a better quality of life or by being separated as 
conjugal partners. According to Christopher [23], ADHD children 
have more active frontal, temporal, parietal, and occipital lobes 
during concentration than children diagnosed with anxiety in the 
same brain areas. 

Co-Occurrence of ADHD and Autism Spectrum Disorder 
(ASD)

In the present study we have reported a subgroup characterized 
by co-occurrence of ADHD and Autism spectrum disorder (ASD-A). 
According to Van Steijn [24], autism spectrum disorder (ASD) and 
attention-deficit/hyperactivity disorder (ADHD) share about 50-
72% of their genetic factors, which is the most likely explanation 
for their frequent co-occurrence within the same patient or family. 
ASD dimension (reflecting restricted, repetitive and stereotyped 
patterns of behavior, interests and activities) showed the strongest 
association with dimensions of ADHD, on a phenotypic, genetic 
and environmental level [25]. In the present study we found 
patients with autism spectrum disorders (ASD) and attention 
deficit hyperactivity disorder (ADHD), which are two of the most 
common neurodevelopmental disorders, with a high degree of co-
occurrence [9].

The Need for Deconstructing Current Diagnostic Groups 
and Precision Medicine

According to Pallanti and Grassi (2014) there is a critical need 
for deconstructing current diagnostic groups with biomarkers 
to predict and improve response to treatment. Current available 
treatments are still syndrome-based rather than network 
dysfunctions-based. Identifying the homogenous subgroup, 
subtyping patients according to comorbidity patterns, symptom 
dimensions, clinical course, neurocognitive and neurophysiological 
dysfunctions, which could represent an essential first step in the 
direction of a ‘precision medicine’ approach. The treatment of 
ADHD children will be the subject of a future publication.
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