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INTRODUCTION

Attention-Deficit/Hyperactivity Disorder (ADHD) is a
ineurodevelopmental disorder characterized by persistent
symptoms of inattention and/or hyperactivity- impulsivity.
There are three subtypes of ADHD, one marked by
predominantly inattentive symptoms (ADHD-I), the second by
hyperactivity and impulsivity (ADHD-H) and the third display
a combination of inattention and hyperactivity (American
Psychiatric Association (APA), 2013).

The estimated prevalence of ADHD in childhood has
been reported to be 5.3% (Polanczyk et al., 2014). Genetics and
environmental factors have been postulated to be risk factors
for ADHD, strong genetic influence has been reported for
ADHD, with 5-9 times increased risk in the first degree relative
of patients. Several authors have proposed an association
between ADHD and inflammatory mechanism due to positive
findings regarding inflammatory related genes (Anand et al.,
2017).

Healthy animals injected with pro-inflammatory
Interleukin-1B (IL-1B) and tumor necrosis factor alpha (TNF-
a) cytokines demonstrate sickness behavior associated with
social withdrawal (Dantzer et al., 2008). In humans, injection
of low dose endotoxin deactivates the ventral striatum, a region
critical for reward processing, producing anhedonia a
debilitating depressive symptoms (Eisenberger et al., 2010).
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The positive correlation between medical conditions
associated with chronic inflammatory and immunological
abnormalities including rheumatoid arthritis, malignancies,
diabetes and multiple sclerosis and psychiatric illness suggests
the presence of widespread underlying inflammatory process
affecting the brain among other organs (Najjar et al., 2013).

Cytokines have also been reported to play a pivotal role
in tryptophan metabolism and dopaminergic pathway in the
brain, which are also implicated in ADHD. Accordingly, it is
conceivable that alteration in pro-inflammatory and anti-
inflammatory cytokines may be influential in the pathogenesis
of ADHD (Anand et al., 2017). Immune competent white
blood cells population: monocyte, lymphocyte and neutrophil
play a crucial role in systemic inflammatory response to severe
infection, injury and poly-trauma. Recently, a general immune
response to endotoxaemia has been described by increase of
circulating neutrophils and decrease number of lymphocytes
(Zahorec, 2001).

Neutrophil to Lymphocyte ratio (NLR) is a new, simple and
inexpensive marker of the systemic inflammatory response (Semiz
et al., 2014). Few studies have examined NLR in population with
mental disorders although it is inexpensive (Cakir et al., 2015). It
is calculated as the ratio of neutrophil count to lymphocyte count
(Durmus et al., 2015). It correlates with prognosis in distinct
disease activity. Neutrophils one of most abundant and important
mediators of innate immunity, are professional phagocytes which
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mount the acute inflammatory response and act as the first line of
defence against invading pathogens (Gao et al., 2015). An
association between NLR and chronic stress was demonstrated in
animal studies (Erminio & Bertoni, 2009). Increased level of NLR
was reported to be indicative of enhanced cytokine production
(Turkmen et al., 2012).

Platelets are involved in the secretions of pro-
inflammatory as well as anti-inflammatory process. The platelet
to lymphocyte ratio (PLR) is calculated as the ratio of platelet
count to lymphocyte count and it is widely used simple marker
that seems to be related with cardiovascular diseases,
malignancies, chronic diseases and infection (Topal et al.,
2015). PLR is a novel index reflecting a systemic inflammatory
burden that combines prognostic values of an individual
platelet and lymphocyte count (Ommen et al.,, 2002). PLR
demonstrated as a prognostic factor in patients with systemic
diseases and cancer. To date, few studies have examined the
PLR in psychiatric disorders (Yildis et al., 2016). Platelets may
reflect biochemical changes in the brain under different mental
conditions (Camacho & Dimsdale, 2000).

Mean platelet volume (MPV) has been studied as
inflammatory marker in relation to the disease activity. MPV
may be increased in mild inflammation due to the emergence of
large platelets in the peripheral circulation and conversely, may
be decreased in the severe inflammation because of the
consumption of large platelet in the inflammatory area (Lee et
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al., 2015). MPV s an accurate measure of platelet size, is
considered a marker and determinant of platelet function. MPV
can be a potentially useful prognostic biomarker in patients
with cardio-vascular diseases (Yorbik et al., 2014).

There are few studies that have examined the association
between psychiatric symptomatology and inflammation in children
and adolescent (Mitchell & Goldstein, 2014). Specifically very few
studies have examined the association between inflammatory state
and ADHD in children and adolescents, and these have yielded
conflicting data (Anand et al., 2017).




