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Abstract

In this study, we report the results associated with a novel type of immunotherapy
based on a supplement containing low-molecular-weight chondroitin sulfate,
phosphatidylcholine, and vitamin D,. In October 2018, the Biomedical Centre for Autism
Research and Treatment of Bari, Italy, started using this approach on autistic subjects. By
January 2019, several scores of patients have been treated; here, we describe the cases
of three autistic patients for whom the treatment was remarkably effective. In order to
obtain the most objective and complete evaluation of results, we used the Autism
Treatment Evaluation Scale (ATEC), a diagnostic assessment tool that has been
demonstrated effective in evaluating interventional effects in autism. Our observations
indicate that some of the most representative symptoms of autism were completely
normalized after eight weeks of treatment and other showed a trend toward
normalization. No adverse effects were reported. Based on the cases described in this
report and on our ongoing research, we are convinced that this type of supplement-
based immunotherapy can be beneficial to autistic patients and represents a new and
promising treatment. We expect that the described approach will play a central role in
future treatments for autism, both alone and in combination with other therapies such
as behavioral therapies, nutritional interventions or manual lymphatic massage.
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Introduction

Autism is a complex disorder that involves primarily the development of the brain
but is also quite often associated with abnormalities of immune responses and gut
function as well as with alterations of microbiota composition. We recently postulated
that autism and cancer share a number of similarities at the level of cellular and molecular
signal transduction, the involvement of the immune system and of the microbiota [1]. In
our opinion, it is not surprising that immunotherapeutic approaches originally developed
for cancer may find application in the field of autism. A notable example of such a
translation of approaches from cancerto autismis represented by the immunotherapeutic
factor termed Gc protein-derived Macrophage Activating Factor (GcMAF). This
immunotherapeutic agent proved effective in the context of integrated approaches to
cancer as well as in the treatment of autism as demonstrated by a number of independent
observation [2-8]. The consideration that one factor is responsible for multiple
therapeutic outcomes in different diseases is not surprising if we consider that GcMAF,
in addition to balancing the immune system, shows neuroprotective effects [9] with
particular reference to microglial cells [10], a type of neuro-immune cells implicated in
the pathogenesis of brain diseases such as autism or Alzheimer's disease [11].
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Based on our extensive research experience with GCMAF
since 2011 [12], and on recent molecular evidence on the role
of glycosylation of the protein moiety of GEMAF [13], in 2016
we hypothesized that the effects of GCMAF in vitro and in vivo
were to be attributed to a glycosaminoglycan, chondroitin
sulfate [14]. Consistent with this hypothesis, a supplement
based on chondroitin sulfate, proved as effective as GCMAF in
improving the symptoms of autism as described in a study
published in 2017 [15]. A major limitation common to the
GCcMAF used in the studies quoted above [7,8] as well as to
the supplement based on chondroitin sulfate termed Rerum
[15] is represented by the extractive nature of the main active
components; GCMAF was of human origin, whereas the
chondroitin sulfate in Rerum was from animal origin (bovine
cartilage) and was a mixture of heterogeneous low- and high-
molecular-weight species. Therefore, in order to overcome
the limitation due to the presence of a molecule-chondroitin
sulfate - of animal origin and of heterogeneous molecular
weight, we designed a novel immunotherapeutic supplement
designated imuno® that is an emulsion of microbial (non-
animal-derived), =~ homogeneous  low-molecular-weight
chondroitin  sulfate  non-covalently bound to pure
phosphatidylcholine with vitamin D, intercalated in the
ensuing multi-molecular structure. The rationale for the
design of this novel immunotherapeutic tool and its main
features are described in detail in a recent paper [16]. One of
the major advances is represented by the use of non-animal-
derived, ultra-pure, homogeneous low-molecular-weight
chondroitin sulfate that represents a different chemical
moiety as compared with animal-derived high-molecular-
weight chondroitin sulfate and shows much-improved
efficacy and safety profiles [16]. According to the conclusion
of our study “design and development of imuno® represents
the culminating point of research in the field of
glycosaminoglycans begun in the early eighties as well as the
result of years of achievements in the field of immunotherapy
with particular reference to GcMAF and Rerum” [16].

Since 2014, the Biomedical Centre for Autism Research
and Treatment has accumulated a vast experience with
GCcMAF [17] and Rerum [15] and, based on the positive
outcomes from that experience, we decided to add imuno®
to our arsenal of immunotherapeutic approaches. In order to
obtain the most objective and complete evaluation of results,
we decided to use the Autism Treatment Evaluation Scale also
known as Autism Treatment Evaluation Checklist (ATEC), a
diagnostic assessment tool that has been demonstrated
effective in evaluating interventional effects in autism as well
as in following behavioral development over periods of time
[18]. This is a major difference compared to the study by
Bradstreet et al. on GCMAF [7] and our study on Rerum [15].
In both cases, in-house modified versions of the Clinical
Global Impression of Improvement (CGl-1) scale were used.
CGl-lis a7 point scale developed to evaluate mental disorders
that requires the clinician to assess how much the patient’s
illness has improved or worsened relative to a baseline state
at the beginning of the intervention [19]. The ATEC, however,
is a 77-item diagnostic assessment tool where a questionnaire,

available in several different languages, is compiled by a
parent. At variance with CGI-I, ATEC is specific for autism and
evaluates many more areas that are pertinent to the disease
such as speech/language and communication (section 1);
sociability (section 2); sensory and cognitive awareness
(section 3); physical/health behavior (section 4).

In October 2018, the Biomedical Centre for Autism
Research and Treatment started using imuno® in autistic
subjects. By January 2019, several scores of patients have
been treated with this supplement; here, we describe the
cases of three autistic patients for whom the treatment was
remarkably effective.

Patients and Methods

At the Biomedical Centre for Autism Research and
Treatment, strategies wusing drugs, when necessary,
supplements and nutritional intervention are routinely
implemented with the goal of improving symptoms and
quality oflife of autistic subjects. Inaddition to pharmacological
therapies, nutritional strategies and physical therapy [20,21]
tailored to the needs of each individual, a protocol using
imuno® has recently been introduced where parents are
taught how to administer the supplement to the autistic
subjects. imuno® was kindly donated to the Biomedical
Centre for Autism Research and Treatment by imuno
Corporation, Lini Highway, Port Vila, Vanuatu. The supplement
was administered once a week for eight weeks; the dose was
calculated taking into account the body weight of the patient.
For the cases here described, the dose was 0.05 ml per week.
The ATEC questionnaire, in Italian, was compiled by the
parents of the patients immediately before starting
administration of imuno® and after eight weeks of treatment.

Patients

Diagnostic criteria for autism adopted at the Biomedical
Centre for Autism Research and Treatment are:

1. Marked impairment in the use of multiple nonverbal
behaviors such as eye-to-eye gaze, facial expression,
body postures, and gestures to regulate social
interaction.

2. Failure to develop peer relationships appropriate to
developmental level.

3. Lack of spontaneous seeking to share enjoyment,
interests or achievements with other people (e.g., by
a lack of showing, bringing or pointing out objects of
interest).

4. Lack of social or emotional reciprocity.

Delay in or total lack of, the development of spoken
language.

6. Inindividuals with adequate speech, marked impairment
in the ability to initiate or sustain a conversation with
others.

7. Stereotyped and repetitive use of language or
idiosyncratic language.

Madridge J Vaccines.
ISSN: 2638-1966

Volume 3 « Issue 1 « 1000116 72



Madridge Journal of Vaccines

8. Lack of varied, spontaneous, make-believe play or social
imitative play appropriate to developmental level.

9. Encompassing preoccupation with one or more
stereotyped and restricted patterns of interest that is
abnormal either in intensity or focus.

10. Apparently inflexible adherence to
nonfunctional routines or rituals.

specific

11. Stereotyped and repetitive motor mannerisms (e.g.,
hand or finger flapping or twisting, or complex
whole-body movements).

12. Persistent preoccupation with parts of objects.

The Patients described in this study met six or more
criteria from this list and had been diagnosed by either a child
neurologist or developmental psychologist, in addition to
receiving the evaluation of the clinician at the Biomedical
Centre for Autism Research and Treatment.

No significant changes were made to the participants’
treatments apart from the introduction of imuno® during the
timeframe reported in this study (October 2018-January
2019). The original clinical records, as well as the informed
consents given by the patients’ parents or legal guardians, are
conserved at the Biomedical Centre for Autism Research and
Treatment. Since this is a low-number case report (that is, the
study describes three or fewer cases) that does not produce
generalizable knowledge, nor an investigation of an FDA
regulated product, Institutional Review Board (IRB) review is
not required for this activity [22].

Results

Patient 1

Male, 4 years and 6 months old at the beginning of
treatment with imuno®. The patient showed the first
symptoms of autism around the age of 2 with difficulties in
social relationships and stereotypies (spinning of common
objects). The patient cries or laughs for no apparent motive
and shows difficulties in coordination of movements.
According to the parents, he has always suffered from
constipation. The patient suffers from absence seizures,
confirmed by EEG and treated with valproic acid. After eight
weeks of treatment with imuno®, the most remarkable
improvements were observed for the symptoms listed in
Section 4 that is the subscale for physical/health behavior. In
particular, the behavioral symptoms described by the queries
"bed-wetting”, “wets pants/diapers”, “soils pants/diapers”,
“diarrhea”, "constipation”, “eats too much/too little”, “not
sensitive to pain” improved from “moderate” to “not a
problem”, thus indicating complete normalization of these
very significant symptoms of autism. The symptom described
by the query “sound sensitive” improved from moderate to a
minor problem. The symptom described by the query
“repetitive movements”, another hallmark of autism, improved
from serious to minor problem. The symptoms described by
the queries “shouts or screams”, “demands sameness”, “often
agitated”, all hallmarks of autism, improved from “minor
problem” to "not a problem”, thus indicating complete

normalization of these very significant symptoms. In summary,
complete normalization, or a trend toward normalization, of a
number of behaviors typical of autism in the area of physical
health and behavior were observed.

Patient 2

Male, 3 years and 9 months old at the beginning of
treatment with imuno®. The patient showed the first symptoms
of autism before the age of 2 with difficulties in deambulation
and arrested development. The patient is able to eat only a few
types of foods such as yoghurt, milk, homogenized fruit, and
small bites of bread. The patient cries or laughs for no apparent
motive and, in addition, shows the following symptoms;
significant sleep disturbances that are treated with melatonin;
chronic constipation; recurrent otitis; hyperactivity/agitation.
After eight weeks of treatment with imuno®, the most
remarkable improvements were observed for the symptoms
listed in Section 2 that is the subscale for sociability. In particular,
the behavioral symptoms described by the queries “shows no
affection”, "fails to greet parents”, “avoids contact with others”,
“dislikes being held/cuddled” improved from “very descriptive”
to “not descriptive”, thus indicating complete normalization of
these significant symptoms of autism. The symptoms described
by the queries "ignores other people”, “pays little attention
when addressed”, "no eye contact”, all hallmarks of autism,
improved from “very descriptive” to "somewhat descriptive”. In
summary, normalization, or a trend toward normalization, of a
number of behaviors typical of autism in the area of sociability
were observed.

Patient 3

Male, 3 years and 1 month old at the beginning of
treatment with imuno®. At one year of age, the patient
showed regression of eye contact and, one month later,
severe gastroenteritis with high fever, diarrhea and vomiting
that led to hospitalization for 10 days. One month after
hospitalization, the patient showed loss of strength in his
legs. Diarrhea has persisted with up to five episodes per day.
The patient laughs or cries with no apparent motive. After
eight weeks of treatment with imuno® significant
improvements were observed for the symptoms listed in all
sections of the ATEC questionnaire. In section 1 that is the
subscale for speech/language/communication, improvements
were observed for the symptoms described by the queries
“responds to no or stops” and “can follow some commands”
where the answers showed improvement from “not true” to
“somewhat true”, and from "somewhat true” to "very true”
respectively. In section 2, that is the subscale for sociability,
improvements were observed for the symptoms described by
the queries “"does not imitate”, “disagreeable/not compliant”,
“in different to being liked” where the answers showed
improvement from “somewhat descriptive” to “not
descriptive”, thus indicating normalization of behaviors. The
symptom described by the query “rarely smiles” improved
from "very descriptive” to “somewhat descriptive”. In section
3, that is the subscale for sensory/cognitive awareness,
improvements were observed for the symptoms described by

the queries "looks at people and animals”, “plays with toys
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appropriately”, “appropriate facial expression”, “understand
explanations”, “initiates activities”, “dresses self" where the
answers showed improvement from “not descriptive” to
“somewhat descriptive”, thus indicating a trend toward
normalization of behaviors. In section 4, that is the subscale
for physical/health behavior, improvements were observed
for the symptoms described by the queries “wets pants/
diapers”, “shouts or screams”, where the answers showed
improvement from “minor problem” to “not a problem”, thus
indicating normalization of these typical autism behaviors.
The symptom described by the query “soils pants/diapers”

improved from “moderate problem” to “minor problem”.

nou

Discussion

This is the first study where the results of immunotherapy
of autism with GCMAF or supplements based on chondroitin
sulfate were evaluated using the ATEC, a tool that enables
detailed, objective and reliable evaluation of improvements.
Our observations indicate that some of the most representative
symptoms of autism were completely normalized after eight
weeks of treatment and others showed a trend toward
normalization. No adverse effects were reported. Since this
clinical case report is an open-label, non-controlled,
retrospective analysis, caution must be exercised when
ascribing cause and effect to any treatment outcome. In
addition, the behavioral outcome observation was parent-
reported as prescribed by the ATEC, and such observation can
be biased by parental expectations. It should be noticed,
however, that parents of these children had experienced in
the past the disappointing outcomes of a number of other
treatments and were, therefore, more inclined toward
skepticism rather than wishful expectation. Despite these
limitations, it appears that the response to imuno® was
robust with regard to symptomatic improvements and we
attribute these notable results to the effects of the supplement
on the immune system and on neuroprotection. It is worth
noticing that the cases here described showed different types
of responses where the remarkable improvements occurred
in different areas of autism. Such a heterogeneity reflects the
diversification of responses to treatment, a typical connotation
of autism where symptoms and responses to treatment may
greatly differ among individuals.

Based on our previous research, we hypothesize that the
effects of imuno® on the pathogenetic mechanisms
responsible for autism symptoms are related to its effects on
the immune system with particular reference to brain
lymphatic circulation. In 2015, we published a study supporting
the notion that brain lesions and accumulation of extra-axial
fluid in the brain of autistic subjects were connected with, and
possibly caused by, obstacles in brain lymphatic circulation
through the deep cervical nodes [23]. According to our study,
infections or inflammatory processes in the mouth, ears, nose,
and throat affecting the deep cervical nodes, a quite frequent
occurrence, pose an obstacle to drainage of lymph from the
brain through the meningeal lymphatic system, also known as
glymphatic system. Obstacles in the drainage of lymph from

the brain would then lead to the cortical dysplasia and extra-
axial fluid accumulation that we had previously documented
in the brains of autistic children [24]. Stagnation of lymph in
the brain may lead to neuroinflammation that in turn is
responsible for autism symptoms [17]. In this context, the
observed improvement associated with imuno® treatment
may be explained by the effects of the supplement on the
flow of lymph at the level of the deep cervical nodes thanks to
resolution of inflammation, and by the effects on the
endocannabinoid system in analogy with what we had
previously demonstrated for GEMAF [17].

From our data, however, imuno®appears to be more
potent than GcMAF in improving symptoms of autism.
According to Bradstreet et al. [7], improvement of symptoms
of autism following GCMAF treatment were observed, on
average, after 100 = 32 days with doses ranging from 4 to 100
mg per week, whereas in our observation significant
improvements were observed after only eight weeks with a
much lower dose. Likewise, the case described by Thyer et al.
[8] had been treated with GcMAF for 12 weeks. We attribute
this increased efficacy to the presence of low-molecular-
weight microbial chondroitin sulfate in the composition of
imuno®. Thus, it has been demonstrated that low-molecular-
weight microbial chondroitin sulfate is much more potent as
far as anti-inflammatory and immune-stimulating properties
are concerned [16]. Low-molecular-weight microbial
chondroitin sulfate would also be responsible for the effects
of imuno® on the endocannabinoid system because of its
effects on phospholipase C and arachidonic acid metabolism,
an area of research we studied since 1983 [25]. Thus, it was
demonstrated that low-molecular-weight species of
chondroitin sulfate stimulate phospholipase C [26] with
consequent formation of 1,2-diacylglycerol and 1,4,5-inositol
trisphosphate. Arachidonic acid-containing 1,2-diacylglycerol
is the precursor of 2-arachidonoylglycerol (2-AG) that is the
physiological agonist of the two major types of
endocannabinoid receptors CB1 and CB2 [27]. Therefore,
imuno® by virtue of its effects on 2-AG, can be considered a
valid alternative to plant-derived cannabinoids such as
cannabidiol (CBD), in particular when considering that CBD
does not act primarily on endocannabinoid receptors but
works by enhancing the production of endocannabinoids
[28]. Therefore, imuno® by acting directly on physiologic
endocannabinoid synthesis would represent a more direct
approach to rebalancing the endocannabinoid receptor
pathways that are altered in autism [29,30].

In describing these individual cases, we are well aware
that these reports, because of their heterogeneity, can be
considered anecdotes. However, it is worth noting that a
recent study on the evaluation of clinical practice prompts for
the re-evaluation of individual cases such as those presented
here [31]. Thus, it is well known that some studies present
large and impressive statistics obtained from many
observations while others report a small number of noteworthy
events, as we do in this study. According to the novel,
authoritative, epistemological approach, “all of these stories
become evidence of what works in medicine” [23] as appears
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