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Frequency of Autoimmunity in Children With Autism Spectrum 
Disorders and Their Parents: A Cross-sectional Study

Background: Autism spectrum disorder (ASD) is a neurobiological condition shaped by genetic, 
epigenetic, and environmental elements impacting the growing brain and marked by impaired 
social and emotional interaction, difficulties in learning, anxiety, epilepsy, language impairments, 
restrictive actions, and the existence of limited interests and repetitive actions.

Objectives: This study aimed to determine the frequency of autoimmunity in children with 
ASDs and their parents in Gorgan in 2021.

Methods: The study with a cross-sectional design was carried out in Gorgan City, located in 
the northeast of Iran. Subjects included autistic patients covered by the Welfare Organization 
of Golestan Province. All children underwent an anti-nuclear antibody test, C-reactive protein 
(CRP), and complete blood count. Parents of children with seropositive antibodies were tested 
for antinuclear antibodies, CRP, and complete blood count. Data were analyzed using analytical-
descriptive statistics.

Results: A total of 43 boys (76.8%) and 13 girls (23.2%) with ASD were included in the study. The 
mean age of children was 10.04±3.99 years, with a range of 1-18 years. Based on the findings of 
the anti-nuclear antibody test, patients were divided into two groups: Those with autoimmune 
disease (13 patients; 23.21%) and those without autoimmunity (43 patients; 76.79%). CRP was 
positive in 53.8% of the autoimmune patients and 18.6% of the non-autoimmune patients 
(P=0.013). 

Conclusions: There is an association between ASD and autoimmune disease. However, more 
research is needed with a larger population of patients to determine if these antibodies play a 
role in inducing autoimmunity in a subset of autistic children.
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Introduction 

utism spectrum disorder (ASD) is a neurobio-
logical condition shaped by genetic, epigen-
etic, and environmental elements, impacting 
the growing brain, and marked by impaired 
social and emotional interaction, difficulties 

in learning, axiety, epilepsy, language impairments, re-
strictive actions, and the existence of limited interests 
and repetitive actions. Reduced size of cells in the hip-
pocampus and limbic system and an elevated number 
of prefrontal cortex neurons may be related to clinical 
manifestations. ASD patients also exhibit atypical devel-
opment of the temporal and frontal lobes and reduced 
amygdala volume and gray matter in magnetic reso-
nance imaging (MRI) findings [1].

The World Health Organization (WHO) approximates 
the worldwide occurrence of ASD at 0.76%; neverthe-
less, this represents merely around 16% of the total 
children worldwide. The occurrence of ASD is roughly 
2.47%, 0.06%, and 0.36% in the USA, Iran, and Asia, re-
spectively [2]. ASD is more predominant in males than 
in females. Y polysomies are more likely to exhibit au-
tism compared to X chromosome polysomies, indicat-
ing the significance of Y chromosome genes in the de-
velopment of ASD. Girls are less frequently diagnosed 
than boys, and those who do receive a diagnosis tend to 
have more intellectual and behavioral disabilities than 
boys with the diagnosis [3].

ASD is a disorder with a strong genetic basis that 
causes different phenotypic changes. Each gene muta-
tion leads to different neuropsychiatric disorders. For 
example, IL1RAPL1, OPHN1, RELN, GluR6, GRIN2A, 
GRIN2B, CNTNAP2, GABRB3, 5-HTT, and TPH2 are as-
sociated with intellectual disability, schizophrenia, child-
hood absence epilepsy, depression, attention deficit hy-
peractivity disorder (ADHD), and major depression [4].

Multiple biochemical features are identified as bio-
markers that increase the likelihood of ASD. One or 
more preliminary biomarkers recognized at birth (or 
earlier) can predict the subsequent emergence of a 
genuine autistic disorder, such as low serum IGF1, anti-
myelin basic protein, increased serotonin, single-nucle-
otide polymorphism rs1801123, and single-nucleotide 
polymorphism rs878960 [5]. 

ASD also has an autoimmune aspect. The initial re-
search suggested the notion that autoimmunity might 
be a significant cause of ASD, as outlined in a case re-
port that documented a child with a substantial familial 

background of autoimmune conditions. Also, in recent 
studies, significant correlations were observed between 
ASD and additional autoimmune conditions, like celiac 
disease, hypothyroidism, type 1 diabetes, rheumatoid 
arthritis, and psoriasis [6].

Therefore, identifying immune mechanisms directly 
associated with ASD may facilitate the development of 
preventive measures and potentially lead to the discov-
ery of novel therapeutic agents [7]. No medication has 
been demonstrated to be effective in addressing the 
primary symptoms of ASD. Risperidone and aripiprazole 
are the two drugs that have received approval from the 
Food and Drug Administration (FDA) for treating chil-
dren and teenagers with ASD. Both help with irritability 
and stereotypical behaviors [8]. This study aimed to de-
termine the frequency of autoimmunity in children with 
ASD and their parents in Gorgan. 

Methods

The study with a cross-sectional design was carried 
out in Gorgan City, located in the northeast of Iran. The 
records and information related to all autism patients in 
Golestan Province in 2021 were reviewed, and all eligi-
ble patients were identified to be included in the study. 
Subjects were autistic patients covered by the Welfare 
Organization of Golestan Province. 

This study used diagnostic and statistical manual of 
mental disorders, fifth edition (DSM-5) criteria as an 
inclusion criterion for ASD diagnosis, which is detailed 
below [9]: 

A) Ongoing challenges in social communication and 
social interaction across various environments, includ-
ing challenges in social-emotional reciprocity, non-ver-
bal communication behaviors, and forming, sustaining, 
and comprehending relationships.

B) Limited, repetitive patterns of actions, interests, or 
pursuits.

C) Symptoms must be observable during the early de-
velopmental phase.

D) Symptoms lead to notable deterioration in social, 
work-related, or other crucial aspects of present func-
tioning.

E) These disruptions are not better explained by cogni-
tive impairment.

A
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Informed consent was acquired from participants 
prior to serum collection. We collected 5 mL of venous 
blood from children with autism and their parents; from 
this amount, 2 mL of blood was used for complete blood 
count (CBC) measurements in tubes containing K2EDTA, 
and 3 mL of blood was poured into clot tubes for C-reac-
tive protein (CRP) and antinuclear antibody (ANA) mea-
surements. CBC measurements were performed using 
a Sysmax KX21N cell counter made in Japan. Then, the 
differential count of white blood cells was done using 
a light microscope with a 100x lens after preparing a 
blood smear and performing Giemsa staining. 

The clot tube containing 3 mL of venous blood was 
centrifuged at 4500 rpm after being placed in a Bain-
Marie at 37 °C for 15 minutes, and a clot formed in the 
centrifuge. After centrifugation, the serum was sepa-
rated from the clot-containing blood cells, transferred 
into another tube, and stored in a freezer at -20 °C until 
the experiments were performed. ANA tests were per-
formed using the enzyme linked immunosorbent as-
say (ELISA) method with the ANA-HEp2 ELISA kit from 
AESKULISA. Also, CRP tests were performed using the 
latex agglutination method using a kit made by Padco. 
Also, 5 mL of venous blood was taken from the parents 
of the patients whose ANA tests were positive, and all 
the mentioned tests were performed for them. All tests 
were conducted in the laboratory of Taleghani Hospital 
in Gorgan.

Statistical analysis

Mean±SD were used to describe quantitative informa-
tion, while frequency and relative frequency were used 
to describe qualitative information. Data were analyzed 
using STATA software, version 17 software. To represent 
the quantitative variables, the Mean±SD was employed, 
while the frequency distribution table was utilized 
to present the count and percentage of instances for 

qualitative variables. Qualitative variables were ana-
lyzed using the chi-square and Fisher’s exact tests. The 
Mann-Whitney test was used to compare quantitative 
variables with qualitative variables due to the non-nor-
mality of data distribution. All tests were two-sided, and 
P<0.05 was considered statistically significant. 

Results 

Our investigation included a total of 56 individuals. 
The mean age of children was 10.04±3.99 years, with 
a range of 1-18 years. Also, the gender distribution of 
the children included in the study was 43 boys (76.8%) 
and 13 girls (23.2%). The difference in mean age of male 
and female patients was not statistically significant 
(P=0.368). 

Based on the cut-off point of the ANA test (10 units/
mL), patients were divided into two groups: Those with 
autoimmune disease (13 individuals; 23.21%) and those 
without autoimmune disease (43 individuals; 76.79%). 
ANA values in the two groups were significantly differ-
ent (P<0.001). The mean ANA values in the autoim-
mune group were 23.02±6.49 units/mL, while in the 
non-autoimmune group, they were 4.01±1.66 units/mL 
(Figure 1). 

According to Table 1, the number of WBCs (P=0.040) 
and neutrophils (P=0.014) was significantly lower in the 
autoimmune group compared to the non-autoimmune 
group. Also, CRP was positive in 53.8% of patients in the 
autoimmune group (including 5 cases of +1 and 2 cases 
of +2), while in the non-autoimmune group, only 8 cases 
of type +1 were observed, and this difference was sta-
tistically significant. Leukocytosis higher than 11000/µL 
was observed in 7.7% of autoimmune patients (1 out of 
13 patients) and 7% of non-autoimmune patients (3 out 
of 43 patients). Lymphopenia (lymphocytes <3000 for 
children less than 12 months and lymphocytes <1000 

Table 1. Description and comparison of laboratory characteristics of patients

Laboratory Characteristics
Mean±SD

PAutoimmune Patients 
(n=13)

Non-autoimmune Patients
(n=43) 

WBC (109/L) 6607±2616 8472±4357 0.040

Neutrophil (109/L) 2408±358 5183±293 0.014

Lymphocyte (109/L) 2767±962 2936±1401 0.992

Platelets (3×1011/unit) 288923±80715 266116±78011 0.363

MPV (fl) 8.61±0.87 8.8±0.97 0.542

Abbreviations: WBC: White blood cell; MPV: Mean platelet volume; fl: Femtoliters.	
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for children older than 12 months) was not observed in 
any of the studied children in either the autoimmune or 
non-autoimmune groups. 

None of the fathers of autistic patients with autoim-
munity were positive for CRP and ANA tests, while 
15.4% of mothers (2 mothers) were positive for CRP 
and ANA tests. However, the two groups of fathers and 
mothers of autistic children with autoimmunity did not 
show a significant difference in terms of positive cases 
for CRP and ANA. The differences in the results of ANA, 
white blood cells, neutrophils, lymphocytes, platelets, 
and mean platelet volume were not significant between 
the two groups of fathers and mothers of children with 
autism (Table 2).

Discussion 

ASD is a neurodevelopmental condition marked by 
deficits in social, cognitive, and behavioral aspects. 

Clinical signs of ASD involve challenges in social com-
munication and interaction, sensory irregularities, re-
petitive actions, and different degrees of intellectual 
disability [10].

Maternal immune dysfunction might be the founda-
tion for the behavioral irregularities seen in a portion of 
children impacted by the disorder [6]. Autoimmune dis-
orders encompass a broad range of diseases that occur 
due to autoantibodies, which are produced as a result 
of excessive stimulation of the immune system exacer-
bated by insufficient activation of T and B cells [11].

In the present study, the number of WBCs (mean dif-
ference=-1864, P=0.040) and neutrophils (mean dif-
ference=-1603, P=0.014) in the group of autoimmune 
patients was significantly lower than in the non-auto-
immune group. CRP was also positive in 53.8% of the 
autoimmune patients and 18.6% of non-autoimmune 
patients (P=0.013). None of the fathers of autistic pa-

 

Figure 1. Comparison of ANA measurement values based on autoimmune disease

ANA: Antinuclear antibody.

Table 2. Description and comparison of laboratory characteristics of parents of children with autoimmune diseases 

Laboratory Characteristics
Mean±SD

P
Father (n=13) Mother (n=13)

WBC (109/L) 8600±3111 7654±1781 0.545

Neutrophil (109/L) 4462±1298 5222±2717 0.960

Lymphocyte (109/L) 2893±978 3064±1132 0.920

Platelets (3×1011/unit) 253923±59746 282846±88313 0.390

MPV (fl) 8.94±0.76 9.01±0.96 0.852

Abbreviations: WBC: White blood cell; MPV: Mean platelet volume; fl: Femtoliters.	
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tients with autoimmunity tested positive for CRP and 
anti-nuclear antibody tests, while 15.4% of mothers (2 
mothers) were positive for both tests. The relationship 
between CBC and ASD remains unclear in different arti-
cles. Kulaksizoglu et al. [12] assessed CBC information in 
children with ASD, intending to investigate connections 
between ASD and inflammation. They found that neu-
trophil count and neutrophil/lymphocyte ratio (NLR) 
values were considerably elevated in ASD patients, 
which is in contrast to our findings. Also, Tural Hesapcio-
glu et al. evaluated CBC parameters in ASD patients in 
2017, and showed significantly higher monocyte values 
and lower lymphocyte to monocyte ratio (LMR) [13]. 
Gazestani et al., identified a preserved dysregulated 
gene network through the examination of leukocyte 
transcriptomic data from toddlers aged 1 to 4 years with 
ASD, which can disrupt WBC genes [14].

The processes that result in the generation of anti-
nucleosome-specific autoantibodies (ANA) in certain 
autoimmune disorders remain unclear; however, it has 
been noted that increased rates of apoptosis result in 
autoantibody formation. Additionally, nucleosomes 
may provoke the generation of interleukin-6 and acti-
vate lymphoproliferation and IgG production by splenic 
B cells. In a study, serum concentrations of anti-nucleo-
some-specific antibodies were elevated in certain autis-
tic children, with significant concentrations observed in 
46.7% of children with autism spectrum disorder. They 
also showed that the level of specific anti-nucleosome 
antibodies in autistic children from families with known 
autoimmune problems is significantly higher than in au-
tistic children from healthy families [11].

In the present study, it was shown that nearly a quar-
ter of autistic children had high levels of antinuclear 
antibodies in their serum. The level of specific anti-nu-
cleosome antibodies in autistic children from families 
with known autoimmune problems is significantly high-
er than autistic children from healthy families, which 
is associated with an increased likelihood of ADHD in 
children [15].

Lee et al. showed that both parental autoimmune dis-
orders were linked to a heightened probability of ADHD 
in youngsters. Nonetheless, solely paternal autoim-
mune disorders were linked to the risk of ASD in children 
[16]. In the present study, an increase in antinuclear 
antibodies was observed in only 15.4% of the mothers 
of children with ASD who had elevated ANA levels, and 
the ANA level was not increased in any of the fathers 
of these children. Consequently, the results of the cur-
rent research are inconsistent with the findings of Lee 

et al.’s study. Regarding this observed disparity, it should 
be noted that the present study considered an increase 
in ANA levels above the normal range as an indicator of 
an autoimmune disorder. In contrast, the study by Lee 
et al. focused on specific cases of autoimmune diseases 
under follow-up in the parents of children with ASD.

Conclusion

There is a link between ASD and autoimmune disor-
ders. However, additional studies are required with a 
broader group of patients to establish whether these 
antibodies contribute to the onset of autoimmunity in 
a specific subset of autistic children. Further investiga-
tions should be conducted to explore disease patho-
genesis, and new therapeutic approaches such as gene 
therapy and immunotherapy could be very helpful. 
Given that the role of autoimmunity in autism is being 
discussed, utilizing diagnostic facilities for autoimmune 
patients and related treatments may also be effective in 
improving the symptoms of ASD.

Limitation 

The difficulty of identifying patients with ASD in the 
community complicates coordination with the blood 
sampling process. There is a lack of studies on the level 
of cytokines in individuals and families of patients with 
autism spectrum disorder, as well as a lack of informa-
tion about other necessary diagnostic procedures for 
autism spectrum patients (such as neuroimaging and 
cytokine testing). 
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