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Introduction: Autism spectrum disorder (ASD) is a neurodevelopmental disorder that affects people’s communication skills and 
world perception. Neuroinflammation and mitochondrial dysfunction have an extensive place in the etiology. Mean platelet 
volume (MPV) and neutrophil-lymphocyte ratio are used as inflammatory markers in many diseases. In this study, we aimed to 
compare platelet parameters and neutrophil-lymphocyte ratio (Neu/lymph) of children with ASD and healthy controls.
Methods: This is a single-center, retrospective, hospital-based, and case–control study. Patients diagnosed with ASD accord-
ing to DSM5 criteria and healthy controls participated in the study. Hematocrit, platelet count, neutrophil count, MPV, and 
Neu/lymph data were statistically compared in both groups.
Results: A total of 53 patients (%38 male) with ASD and 53 healthy controls (20% male) were included in the study. The 
mean age of the ASD patients was 55.3±32.77 months and there was no statistical difference between the ASD group and 
healthy controls in terms of age and gender healthy controls had higher Neu/lymph ratio and MPV, but when the data were 
analyzed statistically no statistically significant parameter associated with autism was found.
Discussion and Conclusion: Platelet parameters and Neu/lymph ratio are not expected to alter in the ASD group.
Keywords: Attention deficit disorder; autism; mean platelet volume; neutrophil-lymphocyte ratio.

Autism spectrum disorder (ASD) is a neurodevelop-
mental disorder that affects people’s communication 

skills and world perception[1]. Signs and symptoms include 
avoiding eye contact, not responding when called by name, 
pretending not to hear, no or little babbling, less variety of 
noises, not looking at the object or direction pointed, no or 

less mutual smile, inability to use or understand gestures, 
to be indifferent to imitating movements or facial expres-
sions, lack of desire to be hugged, preferring to be alone 
rather than playing with others, avoiding interaction, not 
playing with toys as expected way (for example, just turn-
ing the wheels instead of driving the cars), repetitive play-
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ing styles, and overreaction to disrupted routines[2]. DMS5 
diagnostic criteria are defined for the diagnosis[3]. One 
of 59 children in Türkiye is born with the risk of autism[4]. 
Genetic factors come to the fore in the etiology of autism. 
However, advanced maternal age, low birth weight, drug 
use during pregnancy, and past infections are risk factors 
for the development of ASD[5]. Apart from these factors, 
neuroinflammation and mitochondrial dysfunction have 
an extensive place in the etiology[6]. Neuroinflammation 
due to astrocyte microglial interaction has been demon-
strated in animal models. Another meta-analysis showed 
that pro-inflammatory cytokines such as interleukin 1 and 
6 were higher than healthy controls[7]. Platelets are the 
tiniest and most reactive component of blood[8]. Mean 
platelet volume (MPV) and neutrophil-lymphocyte ratio 
are used as inflammatory markers in many diseases[9]. In 
this study, we aimed to compare platelet parameters and 
neutrophil-lymphocyte ratio (Neu/lymph) of children with 
ASD and healthy controls.

Materials and Methods 
This is a single-center, retrospective, hospital-based, and 
case–control study approved by the Ethics Committee 
of Kartal Dr. Lutfi Kirdar City Hospital with the number of 
2022/514/223/7. The study was conducted in accordance 
with the principles of the Declaration of Helsinki.

We included all ASD-diagnosed patients according to DSM5 
diagnostic criteria in pediatric neurology and pediatric psy-
chiatry outpatient clinics between 2020 and 2022 who have 
available hemogram data which were obtained for their rou-
tine control. Furthermore, we built a control group among 
the healthy children who came to our hospital’s pediatric 
outpatient clinics for routine health check-ups and whose 
hemogram data were available in the system, using random-
ized sampling method according to age groups and gender.

Hematocrit, platelet count, neutrophil count, MPV, and 
neutrophil-lymphocyte ratio (Neu/lymph) data were statis-
tically compared in both groups.

Statistical Analysis

SPSS 21.0 (IBM) package program and Microsoft Excel 2010 
programs were used to analyze the study results. In the cre-
ation of descriptive statistics, mean and standard deviation 
were used. The Chi-square test was used for categorical 
measurements. Numeric variables and histogram graph 
of the normal distribution that fits visually normality tests 
(Kolmogorov֪–Smirnov/Shapiro–Wilk) were tested using. 
The normal distribution is achieved in the comparison of 

independent variables when the independent samples t-
test in cases where the normal distribution is not provided 
if you have two groups. Mann–Whitney U test was used. In 
the study, it was considered statistically significant that p 
value was <0.05.

Results
A total of 53 patients (%38 male) with ASD participated in 
our study. The mean age of the patients was 55.3±32.77 
months. We included 53 healthy controls (20% male) in the 
control group. The mean age of the healthy controls was 
61.3±31.2 months, and there was no statistical difference 
between the ASD group and healthy controls in terms of 
age and gender (Table 1). The diagnosis age of our patients 
with ASD ranges from 18 to 84 months, with an average of 
29±32.77 months. There was a history of consanguinity in 
30.1% of the patients. In 35.8% of the patients, there was 
pre-term birth history.

The relationship between the age and laboratory data of 
the children included in the study and autism is given in 
Table 2. When the results were examined, it was observed 

Table 1. Data on gender and age distribution according to autism 
status

Features  Autism Status

  Yes (n)/SD  No (n)/SD p

Male 38  20 0.304
Female 15  33 0.339
Age (month) 55.3±32.77  61.3±31.2 
Total 53  53 

Chi-square test.

Table 2. Distribution of laboratory data according to autism status

Features  Autism status

  Yes (Mean±SD)  No (Mean±SD) p

Wbc/uL 9243±2728  9126±2648 0.823
Hgb g/dL 12.5±1.1  12.4±1 0.691
Hct % 37.9±3.4  38.3±2.8 0.519
Neu mm3 3988±2242  4180±2058 0.648
Lenf mm3 4120±1346  3933±1527 0.381*
Neu/lenf 1.12±0.9  1.42 ±1.8 0.286
Plt /uL 328622±78077  361943±86930 0.077*
Mpv µm3 9.65±1.24  9.46±0.99 0.399*

Independent samples test * Mann–Whitney U test; Wbc: White blood cell 
count; Hgb: Hemoglobin; Hct: Hematocrit; Neu: Neutrophil count; Lenf: 
Lymphocyte count; Plt: Platelet count. Mpv: Mean platelet volume.
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that the mean age, Hct mean, neutrophil mean, neu/lymph 
mean, and platelet mean were higher in healthy children 
than patient with autism, but when the data were analyzed 
statistically, no parameter was found to be significantly as-
sociated with autism.

Discussion
Platelets, as granule-secreting cells, have been revealed 
to be a useful cellular model for studying neuropatho-
logic diseases. Dense granules of platelets contain neu-
rotransmitters such as serotonin and gamma-aminobu-
tyric acid[10]. Platelets and neurons have same features 
about granule activation and secretion. Platelet integrin 
receptor αIIbβ3 is responsible for serotonin transport. In 
addition, platelets do not synthesize serotonin but take 
it from the circulation through the SLC6A4 pathway. In 
other words, the excess serotonin is stored in the dense 
granules of the platelets. The serotonin blood level is one 
of the biomarkers of ASD[11]. Platelets have been studied 
in many neuropsychiatric diseases because they are easily 
accessible cells obtained from the blood and have simi-
larities with neurons. However, the number of studies on 
the MPV and autism is as few as the fingers of one hand 
in the literature.

Apart from the relationship between platelets and sero-
tonin, MPV and NRL ratios also provide information about 
the inflammatory status and prognosis prediction in coro-
nary artery disease[12]. Furthermore, they can be used as 
inflammatory markers in neoplasms and rheumatological 
syndromes such as ankylosing spondylitis and systemic 
lupus erythematosus[13]. While genetic and environmen-
tal factors play a role in the etiology of ASD, inflammation 
seems to be one of the factors affecting these factors[14,15]. 
It is reported that peripheral cytokine networks regulate 
the hemostasis of the central nervous system. Gruol et al.[16] 
suggested that although IL6 levels support neuronal devel-
opment during astrogliosis, high IL6 levels are associated 
with ASD. Chronic elevation of TNF-α has harmful effects 
on memory and is associated with ASD. In addition, Laing 
et al.[17,18] reported that chemokines – a cytokine sub-
group – (CCL2/MCP-1, CCL3/MIP-1α, CCL4/MIP-1β, CCL5/
RANTES, and CCL11/Eotaxin) have a role in physiologic and 
pathologic interactions between astrocyte, microglia, and 
neuronal cells. Therefore, peripheral inflammatory markers 
have significant effects on the central nervous system.

MPV and NRL ratios can determine the prognosis of inflam-
matory events and following up diseases. Korniluk et al.[13] 
suggested in their 2019 study that MPV can be used as a 

parameter to predict cardiovascularly and stroke risk, and 
MPV cutoff values are helpful parameters in predicting the 
risk of thrombolytic events.

Avcil et al.[19] investigated the effects of MPV neutrophile/
lymphocyte ratios in attention deficit hyperactivity (ADHD) 
disorder and found that the MPV and NRL ratios were 
higher in ADHD patients than in the control group. Like-
wise, Önder et al.[20] found the MPV and NRL ratios higher 
in ADHD patients compared to the control group. Güneş 
et al.[21] found higher MPV and NRL ratios in patients with 
generalized tonic-clonic seizures compared to the control 
group.

However, no significant difference was found in MPV and 
NRL rates in ASD patients compared to the control group 
in our study. To the best of our knowledge, the number 
of literature describing how MPV and NRL parameters are 
affected in ASD patients is very few. Garipardic et al.[22] 
reported no significant correlation between the patient 
group and MPV in their prospective and case–control 
study, including 36 ADHD and 18 ASD patients, concordant 
with our results. Çoban et al.[23] showed that platelet func-
tions were affected more in ASD patients than in healthy 
controls.

As a result, there was no significant difference between 
MPV and NRL parameters in ASD patients compared to 
healthy controls. Unlike the ADHD group patients, the lack 
of significant difference in MPV and NRL rates in the ASD 
group with the control group may indicate that inflamma-
tion is more prominent in the etiopathogenesis of ADHD. 
Furthermore, since MPV findings are not expected to alter 
in the ASD group, the MPV cutoff value changes detected 
in ASD patients may indicate that these patients need fol-
low-up for cardiovascular risk.
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