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ABSTRACT

This report explores the increasing link between autoimmune disorders and
neurodiverse conditions, particularly Autism Spectrum Disorder (ASD) and
Pediatric Acute-onset Neuropsychiatric Syndrome (PANS). A small study
included «aims to evaluate the effectiveness of intramuscular
immunoglobulins (IMIG) in reducing neuroinflammation in these conditions.
Seven children with Autism Spectrum Disorder and five with Pediatric
Acute-onset Neuropsychiatric Syndrome were treated with monthly
intramuscular immunoglobulins injections. Parents rated improvements in
concentration, communication, and behaviour for Autism Spectrum Disorder,
and reduction of tics for Pediatric Acute-onset Neuropsychiatric Syndrome.
Results showed notable improvements, particularly in Pediatric Acute-onset
Neuropsychiatric Syndrome patients. Intramuscular immunoglobulins offer
a promising, cost-effective alternative to intravenous immunoglobulins

(IVIG) in managing autoimmune neuroinflammation, warranting further

investigation.
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1. Introduction

The balance between allergy related symptoms, the
immune system (See figure 1.) and auto-immune diseases
has been discussed extensively in numerous research
publications’2, The hygiene theory, supported by an
equal amount of information, indicates that there has
been a shift away from a Th1l to a Th2 response
potentially caused by the industrialisation, overuse of
antibiotics and our under exposure to unrefined nutrients
and soil bacteria34. This is backed up by changes in the
gut commensal of infants born via caesarean route36,

Alllergy
Th2

Figure 1: balanced Th1 and Th2 response

The balance between the immune system and the
sensitivity to allergies depends on the exposure to
specific allergens. The more allergic, the more the
balance moves towards an “allergic overweight’7:8,
Finally the system moves so far towards an allergic
overweight that the immune system becomes deranged
and starts “attacking” the body, so called auto-immune
reaction?10, See figure 2.

Figure 2: imbalanced between Th1 and Th2
response leading to an auto-immune reaction

The recent increase in auto-immune diseases has been
characterised by a parallel increase in the neurodiverse
population with autism leading the pack and paediatric
acute onset neuropsychiatric syndrome following suite!’.
Personal observations of both these neuropathologies
have been met with an upsurge that is both disturbing
and challenging. Although a direct causal relationship is
difficult to establish, research has demonstrated the
presence of neuro-inflammation as a result of an increase
in the Th2 response and a subsequent auto-immune
derangement!213,14,

In order to restore the imbalance towards a Thl
response, behavioural changes should be instituted as
early as possible including more natural and home births,
playing outside often thereby increasing exposure to soil
bacteria and increase in uncooked nutrients such as
vegetables and fruit4. Optimisation of the iron levels, the

vitamin D status and adequate intake of essential B
vitamins such as folic acid and cyanocobalamin should be
included in the realignment of our immune system!3,

In the case where a change in the allergy status (IgE
increase) and /or decrease in the immune system response
(decrease in IgA and IgG) can be demonstrated, the
challenge will be to decrease exposure to the offending
allergens (dietary and environmental avoidance) and an
improvement in the immune response through natural
interventions such as echinacea. If this proves to be
unsuccessful, then pharmacological agents such as
antihistamines, leukotriene receptor blockers and, in
serious cases, pooled immunoglobulins should be
considered and administered!¢.17.

It becomes a challenge once the neuro-inflammation has
already led to structural neural changes and apoptosis'é.
Fortunately, the brain demonstrates neuroplasticity up to
the third decade aiding in combating the neural
onslaught!? 20, Therapeutic modalities such as neuro-
feedback have demonstrated some benefit whereas
pharmacological agents such as sodium valproate,
selective serotonin reuptake inhibitors and prefrontal
cortex stimulants have clear benefits in improving neural
conductivity?2!,

The future star wars will be aimed at our own immune
system and hopefully we will see a return to a more
natural and healthy way of living. In the meantime, we
will have to make use of all the means we have at our
disposal including the drug armamentarium mentioned
above.

A large amount of research has gone into understanding
the neurobiology of both ASD and Pediatric Acute-onset
Neuropsychiatric Syndrome?223,  An underlying
autoimmune derangement is clearly at play here. It has
been demonstrated that in some children with autism, an
abnormal gut microbiome played a role in triggering an
immune response?425, There again, in PANS, the basic
underlying inflammatory  processes causing the
derangement of the basal ganglia are the result of
antibodies directed against the latter26.27,

2. Material and Methods

Management for both pathologies are very similar with
the aim of addressing the target symptom domains i.e.
concentration, irritability, OCD, tics, mood disorders and
anxiety28:29, Psychological interventions seem to be
limited and there is a move towards more
pharmacological support. IVIG has recently been
demonstrated to have a dramatic effect in PANS where
in ASD it has not been so effective3?. One reason may
have been the timing of the intervention, as with ASD the
neural apoptosis had already taken place by the time
IVIG is instituted3!. The rationale behind the
administration of IVIG is based on the effect it has on the
neuroinflammation that exists in children with either
entities32,

In the developing world, the exorbitant cost of IVIG
excludes most patients from the benefit. Recently a
program administering intramuscular immunoglobulins
(IMIG) for PANS and ASD has demonstrated a surprising
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advantage in curtailing the severity of the ticks33.
Although anecdotal, it opens up a cost-effective
opportunity to administer pooled immunoglobulins to a
wider population. At the same time, it might also lead to
the administration of immunoglobulins as an early
intervention for children with profound Autism Spectrum
Disorder.

This informal study was designed for the use of IMIG as
an alternative to IVIG in the management of
neuropsychiatric symptoms in young children with specific
focus on distressing verbal and motor tics. A protocol
involving the intramuscular immunoglobulins (IMIG) was
developed and this was delivered on a 4 to 6 weekly
basis at 0.2ml/kg body weight Intragram. (Intragam,
National Bioproducts Institute, South Africa, 16%) The
Infragram was injected intramuscularly to the upper
lateral buttock area in an antiseptic manner. The thick
viscosity of the product resulted in the need to deliver the
total dose in two divided injections if the total volume
exceeded 7-10ml, based on patient tolerance. Feedback
was delivered by patient guardians on the day of
treatment as well as regularly in between doses. General
health checks were performed before and after
treatment.

3. Selection criteria

In order to evaluate the response of IMIG, 7 children
(ages 3 to 12, all males) in the ASD group and 5 (ages
4 to 14, three females and 2 males) were included in the
study. The ASD group were specifically selected being
diagnosed with level 2 ASD (non verbal) whereas in the
PANS group, the criteria met the international guidelines
as set out by Pfeiffer et al34.

4. Results

As not all treatment started at the same time, at the time
of the assessment for this report, the total doses delivered
ranged from 1 to 4 given at monthly intervals. Parents
were requested to gauge the response on a scale -5 to
+5 in terms of the following improvements; concentration,
verbal, communication and general behaviour. For
children with PANS the response included the
improvement of the ftics. Table 1 demonstrates that
except for one child, all children scored higher than O.
The combined score for the ASD group as 2.9 and for the
PANS group 4.4

Table 1 Parent’s Response

Ages for ASD

12

© W © =~

Ages for PANS

14
9
11
4
14

Although a relative informal assessment, these results are
significant in showing parents’ perceived improvement in
their children’s symptoms after a short period of
treatment. Some of the patient’s themselves noticed the
improvements as well.

Side effects were minimal. As expected, due to the
viscosity of the treatment, pain on injection with residual
local discomfort was a common complaint. This was
resolved in all patients after 12 hours. One patient
experienced acute nausea and vomiting shortly after
treatment, but this did not occur in any other patients. The
patient also recovered rapidly and no further episodes
occurred with successive doses.

5. Discussion and analysis

Except for the local discomfort, patients experience no
adverse effects. Some parents actually commented on an
improvement of appetite and general health which is in
keeping with the expected response for intramuscular
immunoglobulins.

Although this is a very limited study without statistical
analysis performed, it does demonstrate an improvement
of the symptomatology of both clinical groups. The results
of this case report, although limited in scope, are
encouraging and highlight the positive response to the
IMIG, which is to be expected, given the rationale of
antibodies being directed towards the basal ganglia,
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producing inflammation. The IMIG suppresses this
derangement with subsequent improvement of the
behaviour and tics35. The improvement observed in both
groups aligns with the underlying hypothesis that
autoimmune and neuroinflammatory mechanisms play a
significant role in the pathophysiology of these disorders.

For PANS, with a high average score of 4.4, the notable
improvements in tic reduction and overall symptom
management corroborate the theory that autoantibodies
targeting the basal ganglia contribute to the
neuropsychiatric symptoms, and that IMIG effectively
modulates the immune response. Compared to the PANS
group, the response to the IMIG in the ASD group was
less dramatic, with an average score of 2.9, although
most parents reported an improvement of behaviour,
concentration and verbal communication. This could be
due to the difference in the pathophysiology where in the
ASD group, the neuro-inflammation commences at a very
early age and by the time the IMIG was instituted, a
significant amount of neural damage and apoptosis could
have already occurred?'. Nevertheless, the fact that a
response was detected potential points towards an
ongoing auto-immune inflammation. The logical deduction
implies that by administering IMIG on an ongoing basis,
the neuro-inflammation is limited whilst supporting the
neuroplasticity of the brain to improve cognition, verbal
communication and concentration. The more modest
response in ASD could be attributed to the timing of
intervention, as neuroinflammatory processes in ASD
likely begin much earlier in life, making early intervention
crucial. Future studies might investigate whether starting
IMIG therapy earlier in the course of ASD could yield
more significant improvements.

When compared to the traditional IVIG treatment
avenue, this inexpensive and manageable protocol
demonstrated to be a strong potential and viable
alternative route to IVIG, especially in cases where cost

is the main barrier to treatment. Cost aside, the ease of
monthly injections at a clinic or practice compared to
hospitalisation and IV administration also provides
significant benefits to these patients, specifically towards
symptoms of anxiety. The environment is much more
pleasant, manageable and acceptable to them.

While the results are promising, the limitations of this
study must be acknowledged. The small sample size, lack
of a control group, and reliance on subjective parental
reports limit the generalizability of the findings. Further
research with larger, randomised controlled ftrials is
necessary to substantiate these preliminary results and to
better understand the long-term effects and optimal
dosing of IMIG in these populations.

6. Conclusion

Intramuscular immunoglobulins present a promising, cost-
effective alternative to intfravenous immunoglobulins for
the management of neuroinflammation in patients with
Autism Spectrum Disorder and Pediatric Acute-onset
Neuropsychiatric ~ Syndrome.  This case  report
demonstrates that IMIG can lead to meaningful
improvements in symptoms, particularly in PANS, where
the autoimmune response is more directly targeted.
While the improvements in ASD were less pronounced,
the observed benefits still support the potential for IMIG
to be part of a broader therapeutic strategy, especially
in resource-limited settings where IVIG is not feasible.

Future research should focus on expanding the sample
size, incorporating objective medasures of
neuroinflammation, and exploring the timing and
duration of IMIG therapy to maximise its efficacy. If these
findings are validated in larger trials, IMIG could become
a valuable tool in the treatment of autoimmune-related
neuroinflammation, providing a more accessible option
for patients with Autism Spectrum Disorder and Pediatric
Acute-onset Neuropsychiatric Syndrome.
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