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Abstract
The available treatment for autism can be divided into three main approaches: behavioral, nutritional and medicinal. There 
has been an increasing amount of research into cell therapy, with a view to introducing it into ASD treatment as an alterna-
tive to the limited and rather ineffective treatments available. The aim of the present study was to perform a review of the 
literature to see if the use of stem cells is effective in treating patients with ASD.

Methods: A literature search conducted on Pubmed identified 489 paper, 2 which were included in the final review.  
 
Conclusion: The studies analyzed demonstrated that the application of stem cells has the capacity for minimum inva-
siveness and the virtual absence of side effects. However, there is a need for further investigation into stem-cell therapy 
for the treatment of autism, using a standard methodology for evaluating the success of treatment, as well as a longer 
period of monitoring to confirm or reject the tendency toward similarity among the approaches observed in the current 
review.

Keywords: Autism; Cell Therapy; Stem Cells; Treatment

Introduction
The use of stem cells as cell therapy, to replace the conven-
tional therapeutic modality, has been the motivation for studies 
into the most diverse areas of health. This is due to the fact that 
these cells have the capacity for self-renewal and differentia-
tion into one or more types of specialized cells which, when 
introduced into an organism, acquire the functionality of the 
receptor-tissue [1]. 
The incidence of autism has been increasing over the years and 
the limitations and adverse effects of the treatment currently 
available have made it necessary to bring our understanding 
of the etiology and its action mechanisms up-to-date, in order 
to help with the diagnosis, together with the choice of suit-
able treatment, with the aim of understanding the benefits of 
cell therapy. It is believed that autism affects 1% of the global 
population, both children and adults, and has been growing 
constantly over recent years [2]. Male children are the most 
affected (in a ratio of 4:1) and these patients are generally diag-
nosed at around three years of age, when the clinical symptoms 
become more apparent [3]. 
In 2013, the team led by Yong-Tao Lv studied the safety and ef-
ficacy of mononuclear stem cells obtained from cord blood and 
mesenchymal stem cells from the umbilical cord, in the treat-
ment of children with autism. For this exercise, 37 children 
between the ages of 3 and 12 years received an application of 
these cells as part of their rehabilitation therapy. The authors 
concluded that the transplantation of stem cells could help with 

rehabilitation and to improve some of the characteristics of au-
tism such as: behavioral symptoms, visual, emotional and in-
tellectual responses, fear, nervousness and hyperactivity. This 
may be due to an increase in perfusion in specific areas of the 
brain and/or the regulation of immune dysfunction [4]. 
Sharma et al. studied if the application of stem cells from the 
bone marrow could improve the condition when combined 
with the therapy to which these patients are subjected in their 
current treatments, such as: occupational, speech and psycho-
logical. With this in mind, stem cells were applied to patients 
between 3 and 33 years of age. The evaluation was conducted 
using the Indian Scale for the Assessment of Autism (ISAA). 
In their conclusion, they observed improvements in social re-
lations and reciprocity, hyperactivity, general communication 
responses (speech, language), improvement in behavioral pat-
terns and sensorial and cognitive aspects. The younger the pa-
tient, the better the response to treatment. This is because the 
younger the patient, the greater the plasticity of cells in the 
brain [5]. 
In addition to the application of stem cells, other groups of re-
searchers are trying to understand how and why autism occurs. 
To this end, the cell reprogramming technique conceived by 
Yamanaka in 2012 has been very useful for carrying out cel-
lular reprograming [6].
As the collection of brain tissue is difficult and access to neu-
ronal cells is restricted or forbidden, iPSC modeling allows us 
to reprogram the patient’s own cells, maintaining the genetic 
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base, allowing us to consider customized medicine where med-
ication is used individually for each patient [7].
Protocols for the generation of neurons in patients suffering 
from syndromes characteristic of autism, based on iPSCs, 
have, for example, been applied to Rett Syndrome [7], Frag-
ile X Syndrome [8], Angelman Syndrome, Timothy Syndrome 
[9] and Phelan-McDermid Syndrome [10]. These studies re-
vealed specific neuronal phenotypes, however they should be 
applied directly to ASD, seeing that, based on the latest clas-
sification in the Diagnostic and Statistical Manual of Mental 
Disorders (DSM), it excludes individuals with ASD diagnosed 
syndromes [11].
Despite the evidence of the involvement of neuronal changes 
and synaptic dysfunction, post-mortem studies have also shown 
microglia and astrocyte dysfunction in patients with ASD [12]. 
The aim of the present study was to investigate, by way of a 
systematic review, if stem-cell therapy could be an alternative 
for the treatment of ASD patients.

Methods
A search of the literature was carried out for articles that re-
ported on research using stem cells in treatments with patients 
suffering from ASD, and indexed in PubMed. The subject 
search employed a combination of pre-defined or controlled 
vocabulary and free-text terms, based on the following search 
strategy:
Search (((((Stem cells OR mesenchymal stem cells OR embry-
onic stem cells OR Cell therapy OR ips cell))) AND ((children 
or child))) AND ((treatment or quality of life))) AND (((Au-
tism OR autism spectrum disorder OR autism review OR au-
tism children OR neurodevelopmental disorder))).
The articles selected for a review of the research results were 
those satisfying the following inclusion criteria: purpose-spe-
cific title/abstract and articles published in English. When only 
one relevant abstract without a listed title was available, a full 
copy of the article was evaluated for inclusion. 
For the purposes of this review, the treatment of autism was 
defined as a procedure that includes application and treatment 
using stem cells. The criteria for the exclusion of articles were 
as follows: review of the literature; articles not published in the 
English language; patients outside the recommended age range 
(up to 15 years of age); research on animals.
Two researchers were assigned and trained in the evaluation of 
the selected articles. The training was administered by means 
of lectures for a better understanding of PubMed’s resources 
(database) and systematic reviews. They read various docu-
ments individually and then compared the results according 
to the previously established inclusion/exclusion criteria. Af-
ter one month, the same studies were read once again to cal-
culate intra-examiner agreement. There was no disagreement 
between the researchers (Kappa=1.0) or between the different 
times of evaluation, for the same examiner (Kappa=1.0).

Results
A grand total of 489 articles were found. All articles were 
tabulated on a Microsoft Excel spreadsheet to be analyzed in 
accordance with the inclusion/exclusion criteria and with the 
motives and data analyzed.
Thirty-two articles were selected based on the abstracts, in ac-
cordance with the inclusion criteria. After analysis, just two 
were accepted for further analysis and extraction of data.
Of those articles that satisfied the inclusion criteria, they 

worked with the injection of stem cells obtained from the bone 
marrow of donor patients. The children receiving treatment 
were aged between 2 and 15 years. The table below shows the 
articles along with the respective conclusions.
Discussion
The etiology of Autism Spectrum Disorder is linked to both 
genetic and environmental factors. Environmental factors in-
clude perinatal infections, asphyxia, fetal exposure to alcohol 
and drugs, viral infections, contamination from heavy metals 
and sensitivity to vaccines. These are the agents that result in 
brain aggression in the areas involved with the pathology of 
ASD and may be determining factors in the development of the 
disorder. Genetic factors, on the other hand, include Rett Syn-
drome, Fragile-X Syndrome, Angelman Syndrome, epilepsy 
[2,13-15]. There is no specific treatment for patients affected 
by this pathology. Today, the literature and clinical treatment 
are based on cognitive behavioral therapy and drug treatment. 
Those most commonly cited in the literature are: stimulating 
the vagus nerve [16,17], Deep Brain Stimulation (DBS) - a 
technique that has been around since 1960, based on an inva-
sive procedure in which the electrode is placed in the target 
areas of the brain [18]; dystonia [19]. The discovery of stem 
cells in 2000 created great interest in their use for regenerative 
therapy, for a variety of organs and tissues. The progression of 
various diseases may be checked or even halted through the 
transplantation of stem cells [20,21]. Consequently, hopes are 
high, both for the patient who may get individual treatment, 
customized according to the level of seriousness, and for the 
parents and family members who have to face difficult choices 
of treatment and management options for their children. 
The aim of this study was to compile current information on the 
development and efficacy of using stem cells for patients with 
autism. However, we cannot ignore the fact that, in connection 
with publication bias, a possible limitation of the present study 
must be mentioned. Of the available databases, only PubMed 
was used as it is the database most frequently accessed and as 
it provides broad coverage. In fact, when a search is carried out 
on non-scientific research databases, such as Google, it may 
result in a broader study, but also in a higher number of false-
positives (superfluous studies). Therefore, the articles ultimate-
ly selected for review tend to be similar in many situations.
Currently there are two clinical protocols in the international 
literature regarding the application of stem cells in the treat-
ment of patients with ASD. Firstly, the studies conducted by 
Yong-Tao Lv and colleagues (2013) investigated the safety 
and efficacy of the Combined Transplantation of Human Cord 
Blood Mononuclear Cells (CBMNCs) and Umbilical Cord-
Derived Mesenchymal Stem Cells (UCMSCs) in the treatment 
of children with autism. The experiments were conducted on 
37 individuals diagnosed with autism, between the ages of 3 
and 12 years. The study compared the therapeutic efficacy of 
three groups: CBMNC transplantation with rehabilitation ther-
apy; combined CBMNC and UCMSC transplantation with re-
habilitation therapy, and rehabilitation therapy on its own. The 
authors concluded that the transplantation of stem cells was 
more effective than conventional rehabilitation therapy for im-
proving some of the characteristics of autism. The mechanisms 
involved in improving autistic symptoms may take place via an 
increase in perfusion in areas of the brain and/or the regulation 
of immune dysfunction. This could improve some behavioral 
symptoms, visual, emotional and intellectual responses, fear or 
nervousness, non-verbal communication as well as stereotyped 
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Table 1: Flowchart of selection, retrieval and exclusion of 
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Table 2: Flowchart of selection, retrieval and inclusion of stud-
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Year Article Au-
thors

Pa-
tients

Meth-
odology Conclusion

2013

Trans-
plantation 
of human 
cord blood 
mononucle-
ar cells and 
umbilical 
cord-de-
rived mesen-
chymal stem 
cells in au-
tism.

Lv YT 
et al.

37 au-
tistic 
chil-
dren 
be-
tween 
3 and 
12 
years 
of 
age.

Injec-
tion of 
stem 
cells 
from 
donor 
bone 
mar-
row.

Transplantation was 
safe and able to im-
prove some behav-
ioral symptoms and 
function observed in 
children with autism. 
Further follow-up 
studies required.

2014

Efficacy of 
fetal stem 
cell trans-
plantation 
in autism 
spectrum 
disorders: an 
open-label 
pilot study.

Brad-
street 
JJ et 
al. 

45 au-
tistic 
chil-
dren 
be-
tween 
3 and 
15 
years 
of 
age.

Injec-
tion of 
stem 
cells 
ob-
tained 
from 
fetuses 
at be-
tween 
5 and 9 
weeks 
gesta-
tion.

Patients exhibited 
improvement after 
12 months when 
cognitive, social 
and speech aspects 
were observed.
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