Methylcobalamin (Vitamin Biz) in Autism
Spectrum Disorder (ASD)

Introduction:

Methylcobalamin (methyl-Bi2) is an active form of vitamin Bi2 that has been explored as a
therapy for ASD due to its role in methylation and antioxidant pathways. Children with ASD
often exhibit metabolic abnormalities — notably impaired methylation capacity and increased
oxidative stress — which methyl-Bi. might help normalize
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. Below is a comprehensive review of the evidence on methylcobalamin for ASD, covering
effectiveness, mechanisms, dosage, safety, and expert opinions.

1. Effectiveness of Methylcobalamin in ASD

Clinical Trial Findings: Randomized controlled trials (RCTs) of methyl-Bi2 in ASD have
shown mixed but promising results. In a placebo-controlled RCT of 57 children (8-week
course, 75 pg/kg every 3 days), the methyl-Bi. group had significantly greater overall
improvement on the clinician-rated CGI-I scale (mean score 2.4 vs. 3.1 in placebo, p = 0.005)
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. This indicates a modest improvement in global ASD symptoms with Bi.. However, parent-rated
measures of specific autism behaviors (e.g. the Aberrant Behavior Checklist and Social
Responsiveness Scale) did not show significant differences between methyl-Bi2 and placebo in
that trial
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. Notably, only a subset of children were “responders”: 10 of 17 children in the treatment group
showed marked improvement, which coincided with beneficial changes in their biochemical
profile
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. In a smaller crossover trial (64.5 pg/kg every 3 days for 6 weeks), methyl-Bi2 did not
significantly outperform placebo on group outcomes, but 9 of 30 children (30%) were
identified as responders with significant gains in glutathione (GSH) redox status and
corresponding behavioral improvements
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. These findings suggest that while methyl-Bi> may not help every individual with ASD, a
meaningful subset experiences notable symptom improvement.

Observational Studies: Open-label and observational studies generally report beneficial effects
of methyl-Bi2 on behavior and development in some individuals. For example, a 3-month open
trial in 40 children using methyl-B:2 injections (75 pg/kg twice weekly) plus folinic acid found
overall improvements in development and adaptive behavior, especially in children who
showed improved glutathione status
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. Improvements in communication, daily living skills, and social interaction were correlated with
increases in the GSH/GSSG (reduced-to-oxidized glutathione) ratio
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. Another study followed 25 autistic children and young adults who received high-dose oral
methylcobalamin (500 pg daily syrup) for 6 months. Gradual improvements were observed in
social engagement (most notably), as well as cognitive, behavioral, and communication
domains
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. These clinical gains became more pronounced by 200 days and were strongly associated with
increases in reduced glutathione and an improved GSH redox ratio
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, indicating reduced oxidative stress. In line with these results, parents often report positive
changes: one study noted that 78% of parents wished to continue B2 therapy after the trial
ended, suggesting perceived benefits outweigh burdens
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Meta-Analyses and Reviews: A 2021 systematic review (17 studies, including 4 RCTs)
concluded that methylcobalamin shows potential for improving certain ASD symptoms,
though evidence is still preliminary. The review found that subcutaneous methyl-Bi. (64.5—

75 ng/kg) was the most commonly used approach and was associated with improvements in
some core areas — €.g. expressive communication, social and play skills, and daily living skills —
particularly in children with abnormal methylation metabolism
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. Various studies also noted improvements in associated symptoms such as hyperactivity,
irritability/tantrums, sleep disturbances, gastrointestinal problems, eye contact, and even issues
like bedwetting, in at least a subset of patients
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. Overall effect sizes for behavioral improvements tend to be moderate, and often tied to whether
the child had underlying metabolic deficits that the Bi> addressed. The consensus of reviews is



that methylcobalamin can produce clinically meaningful improvements in some individuals with
ASD, especially those with methylation/oxidative stress abnormalities, but responses are variable
autismspeaks.org

. Larger trials are needed to confirm its efficacy and identify predictors of response.

2. Mechanisms of Action in ASD

Methylation Pathways: Methylcobalamin is a critical cofactor in one-carbon metabolism,
specifically for the enzyme methionine synthase that regenerates methionine from homocysteine
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. This reaction produces S-adenosylmethionine (SAM), the principal methyl donor for numerous
biological processes including DNA methylation, neurotransmitter metabolism, and myelin
maintenance
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. In ASD, multiple studies have documented impairments in the methylation cycle: children with
autism often have low plasma methionine and SAM, and elevated S-adenosylhomocysteine
(SAH), indicating reduced methylation capacity

pmc.ncbi.nlm.nih.gov

. They also tend to have low cysteine and glutathione with high oxidized glutathione (GSSG),
reflecting high oxidative stress and poor redox balance
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. Methyl-Bi2 supplementation may improve this metabolic imbalance. In the aforementioned
RCT, treated children showed increases in methionine and SAM and a decrease in SAH, leading
to a significantly improved SAM/SAH ratio (i.e. restored methylation capacity)
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. Importantly, those metabolic improvements correlated with clinical improvements
pubmed.ncbi.nlm.nih.gov

, suggesting that methylcobalamin was effectively “unlocking” a biochemical pathway that in
some kids translated to better functioning. By restoring the methylation cycle, methyl-Bi2 can
enhance DNA methylation and gene regulation; proper DNA methylation is vital for brain
development and has been reported to be disrupted in ASD
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. In other words, methylcobalamin addresses a known metabolic vulnerability in ASD —
impaired folate/Bi2-dependent methylation — thereby potentially improving neuronal gene
expression and repair.

Glutathione and Oxidative Stress: The methylation cycle is tightly linked to the trans-
sulfuration pathway that produces glutathione (the body’s master antioxidant). When
homocysteine is not recycled to methionine, it is shunted toward cysteine and ultimately
glutathione synthesis
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. Methylcobalamin therefore plays a role in maintaining glutathione levels: adequate Bi2 ensures
that homocysteine can be efficiently converted (with vitamin Bs as a cofactor) into cysteine and
then into glutathione
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. Increasing glutathione helps neutralize oxidative stress, which is often elevated in ASD brains
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. Many studies show that methyl-B.. therapy raises total glutathione and the GSH/GSSG ratio
(i.e. a more reduced, antioxidant-rich state) in children with ASD
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. For example, meta-analysis of biochemical data found significant improvements in GSH-
related markers with methylcobalamin, with medium to large effect sizes
pmc.ncbi.nlm.nih.gov

. These changes imply that Bi> reduces cellular oxidative stress and may protect neurons from
oxidative damage. The strong association between improved glutathione redox status and better
adaptive behavior in some studies supports this mechanism
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. In short, methylcobalamin may exert its effects partly by boosting the body’s antioxidant
defenses, thereby improving mitochondrial function and reducing oxidative damage in the brain.

Neurotransmitter and Neurological Effects: As a coenzyme in critical metabolic reactions, Bi2
has broader neurological impacts. Methylcobalamin is needed for the normal formation of
myelin (the protective sheath around nerves) and for the synthesis of certain neurotransmitters
via methylation reactions. For instance, the conversion of norepinephrine to epinephrine requires
a methyl donor (SAM), which in turn depends on Bi2 and folate. While not specific to autism, it
is well known that Bi2 deficiency can cause cognitive and neurological disturbances. Optimizing
Bi2 levels may therefore support overall neuronal function, cognitive clarity, and mood. Some
experts note that methyl-Bi. “supports healthy brain cells and nerve function”
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and can improve processes like memory and attention in the general population. In ASD, any
such pro-neuronal effects might help with attention, learning, or mood regulation, although direct
evidence in autism is limited. Still, parents and clinicians have anecdotally reported
improvements in alertness, eye contact, and engagement in some children on Bi2, which could
relate to these neurological benefits.

Methylation Genetics: An important consideration is that certain individuals with ASD have
genetic polymorphisms affecting folate/Bi. metabolism (e.g. MTHFR or MTRR variants). These
polymorphisms can impair the conversion of dietary Bi2 into its active forms, leading to
functionally low B2 availability even if blood Bi2 levels appear normal or high
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. In such cases, giving pre-formed methylcobalamin may bypass the genetic bottleneck. Indeed,
methyl-B.: is often the preferred form for people with these polymorphisms, as it is already
bioactive and readily used by cells
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. Some children with ASD and MTHFR/MTRR variants have elevated blood Bi2 (unusable form)
but still benefit from methyl-Bi2 supplementation to supply the usable cofactor
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. This suggests a personalized mechanism: those with genetic methylation impairments might be

the most likely “responders” to methylcobalamin therapy, as it directly addresses their metabolic
block.

In summary, methylcobalamin’s mechanisms in ASD appear to center on restoring methylation
activity and antioxidant capacity. By improving the methionine/SAM cycle and boosting
glutathione, methyl-Bi2 can reduce oxidative stress and support the biochemical environment
needed for normal neurodevelopment. These biochemical changes (e.g. increased SAM/SAH
ratio and GSH) have been linked with improvements in language, social and daily living skills in
some children
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, providing a plausible biological basis for its clinical effects.

3. Recommended Dosage and Administration in ASD

Subcutaneous Injections: The majority of clinical studies on methylcobalamin in autism have
used subcutaneous (under the skin) injections of methyl-Bi2. A common dosing regimen is
approximately 64.5-75 ng per kg of body weight, administered 2—3 times per week (usually
every 3 days)
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. For example, a 20 kg child would receive around 1.2—1.5 mg of methyl-Bi2 per injection. This
dosing was used in multiple trials (typically as 75 pg/kg) with generally positive results
pubmed.ncbi.nlm.nih.gov

. In practice, many clinicians follow similar weight-based dosing for children. Injection is often
favored because it ensures nearly 100% absorption and sustained blood levels of Bi2 over days.
Studies indicate that using injections reliably raises plasma Bi2 and impacts metabolic markers,
whereas oral Bi2 may require high doses to achieve comparable levels
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. Most trials used subcutaneous shots (e.g. in the thigh or buttocks), though a few reports used
intramuscular injections at weekly intervals for convenience
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. Overall, ~67% of published studies used an injected form of B
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, reflecting the research community’s emphasis on injection for consistent dosing.

o Typical pediatric injection dose: 64.5—75 ug/kg per dose, given every 3 days (roughly
2-3 times weekly)
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. This protocol was used in RCTs and open-label studies and is often considered a
standard regimen for children.

e Adult dosing via injection: Fewer data are available for adults with ASD, but clinicians
often use similar weight-based dosing or a fixed high dose (e.g. 1-2 mg injections). In
one trial that included both children and adults, participants received 75 pg/kg injections
(up to a maximum of about 2 mg) with good tolerability
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. Thus, while formal guidelines are lacking, adult dosing tends to mirror pediatric
protocols adjusted for body weight.

Oral and Sublingual Administration: Oral methylcobalamin (including sublingual forms that
dissolve under the tongue) has also been studied and may be preferred by families averse to
injections. Research doses for oral Bi. are generally high to compensate for lower absorption.
Several studies used 500 pg per day of B> by mouth: for instance, a daily 500 pg methyl-Bi2
sublingual tablet or syrup was effective in raising glutathione and improving behaviors over 3—6
months
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. Other trials that combined Bi> with multivitamins used doses up to 800—1600 ug/day of
cyanocobalamin (an oral form)
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. These high doses ensure that enough B2 is absorbed (since oral B2 has limited bioavailability
except at large doses). Sublingual administration can improve absorption by allowing B2 to enter
directly into the bloodstream through the oral mucosa.

o Typical oral dose: 500 ug/day of methylcobalamin (sublingual tablet or liquid)
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. This dose has been used in both children and adults with reported metabolic
improvements. In a 200-day study, 500 pg daily oral methyl-Bi. led to steady symptom

gains with no serious side effects
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pmc.ncbi.nlm.nih.gov

o High-dose oral regimens: Some protocols go higher (e.g. 1000 pug or more per day).
Research that included a comprehensive nutrient supplement gave up to 800 pg oral B2
daily and noted clinical benefits
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. Doses above the daily need are generally safe, as excess Biz is not toxic and is excreted
if unused.

e Folinic acid combination: It’s worth noting that a number of studies paired methyl-Bi»
with folinic acid (a form of folate) to support the methylation cycle on both fronts
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. When used, folinic acid was typically given at 400—800 ug orally twice a day alongside
B2 injections. Some clinicians continue this practice, although methyl-Bi2 can be used
alone as well.

Route of Administration Considerations: The choice of injection vs oral/sublingual often
depends on the child’s needs and family preferences. Injections ensure reliable delivery of Biz
and were the route in most clinical trials (hence most evidence is for injected methyl-Bi2). Many
autism specialists start with injections to gauge response over a few months. If injections are not
feasible, high-dose sublingual methylcobalamin is a common alternative. Sublingual liquid or
lozenges (500-1000 pg) can achieve high blood levels, though absorbing large Bi. doses orally
may be less efficient than via injection. Some anecdotal reports suggest that certain children
respond better to injections (possibly due to better penetration into the central nervous system),
but direct comparisons are limited. Practically, families must also consider the child’s tolerance
of needles — subcutaneous shots every 2—-3 days can cause discomfort or anxiety in some
children. When given correctly with a tiny insulin syringe, injections are usually quick and
relatively painless, but not all children with ASD will comply. Thus, both routes are used in
practice: one review noted that about one-third of clinical reports utilized oral Bi2, while two-
thirds used injections
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. No matter the route, clinicians typically start with the doses used in research (as summarized
above) and adjust based on clinical response.

4. Safety and Side Effects of Methylcobalamin in ASD

Methylcobalamin is generally considered a very safe intervention, with no serious adverse
effects reported in the autism studies to date
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. Vitamin Bi2 is water-soluble; any excess beyond the body’s needs is excreted in urine, which
minimizes toxicity. Overall, trials have found that methyl-B:2 is well-tolerated in children and
adults with ASD, with only mild side effects in a minority of cases and no significant differences
compared to placebo
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Common Mild Side Effects: The most frequently noted side effects of methyl-Bi. therapy are
behavioral and sleep-related and tend to be temporary. A meta-analysis of adverse events
across studies reported: hyperactivity or restlessness in about 10—12% of children, trouble
sleeping (insomnia or night-waking) in ~6—8%, and irritability in roughly 3—4%
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. Some parents observed increased mouthing of objects or stimming behaviors in the initial
weeks of Biz therapy
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. It is important to note that these rates were not significantly different from those seen with
placebo — in other words, some children in both the treatment and placebo groups showed these
mild ups and downs, which are common in ASD. For instance, in one RCT the Bi2 group had a
few cases of increased activity and irritability, but so did the placebo group, and the overall
incidence of adverse events did not differ (21 events on Bi2 vs 24 on placebo)
pmc.ncbi.nlm.nih.gov
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. Similarly, sleep difficulties and behavior fluctuations occur in many autistic children
irrespective of treatment, so it’s unclear if methyl-Bi. provokes them or if they are coincidental.
In an open-label study, 10% of children had mild hyperactivity which improved when the
concurrent folinic acid dose was lowered, and a few (=3%) had transient sleep difficulties or
increased impulsivity
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. These issues were manageable and did not require stopping the Bia.

Gastrointestinal and Other Effects: Oral B2 is largely free of side effects. High-dose oral
methylcobalamin by itself rarely causes GI upset; however, in one trial where Bi> was part of a
multivitamin, a few children (=18%) developed nausea or vomiting when they took it on an
empty stomach
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. Taking the vitamin with food eliminated that problem. Occasional reports of loose stools or
mild diarrhea have been made, but again rates were low (only a couple of cases, similar to
placebo)
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. A small number of children (2—4% in some studies) had brief episodes of increased aggression,
moodiness or “worsening behaviors” while on B2
pmc.ncbi.nlm.nih.gov
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. In one multivitamin trial, 2 participants (out of ~50 on treatment) withdrew due to
irritability/aggression, though it wasn’t clear if Bi2 or some other ingredient was the culprit
pmc.ncbi.nlm.nih.gov

. Injection-specific effects like injection site pain or redness were surprisingly not highlighted in
published reports, likely because the tiny volume and fine needles used cause minimal reaction.
Nonetheless, some children may dislike the needle stick; proper technique and numbing the skin
beforehand can help. No systemic allergic reactions to methylcobalamin were noted in any study.

Long-Term Safety: Long-term use of methyl-Bi. appears to carry no significant risks. There is
no known “overdose” level for Biz in practical terms — even very high blood Bi: levels are not
inherently toxic. In a 6-month study where daily 500 pg methyl-Bi. was given, participants’ Biz
blood levels rose above the normal range (as expected) but no adverse symptoms or organ
problems were observed from these elevated levels
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. Another report followed 13 children on methyl-Bi. for 6-25 months; about one-third ended up
with supranormal Bi2 levels in blood tests, yet none showed any ill effects attributable to the
vitamin
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. These findings reinforce that Bi2 has a wide safety margin. Of course, it is wise for clinicians to
periodically monitor patients on long-term, high-dose B (checking B2 levels, homocysteine,
blood counts, etc.) to ensure everything remains in balance, but so far no significant long-term
complications have emerged.

Rare or Theoretical Concerns: While methylcobalamin itself is benign, there are a few special-
case considerations:

o Cobalamin Form Matters: An interesting observation was reported in two ASD
children who had a rare metabolic condition (transcobalamin II deficiency). They
developed anemia when treated with high-dose cyanocobalamin (a synthetic form of
B12), but the anemia resolved after switching to methylcobalamin
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. This suggests that methyl-Bi2 is the preferred form for those with certain metabolic
issues, as the cyano form may not be utilized properly and could even interfere in such
cases. For the general ASD population, methylcobalamin is considered safe and



potentially more effective than cyanocobalamin, so most practitioners already use the
methyl form.

o Heavy Metal Content: Vitamin Bi2 molecules contain a cobalt ion (cobalt is the trace
metal at the core of the cobalamin structure). One study found that children receiving
regular Bi2 injections had higher blood and urine cobalt levels than those not on B2
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. However, this reflects the cobalt from the vitamin itself; it is not a sign of poisoning,
just an expected lab finding. No symptoms or ill effects were associated with this rise in
cobalt, and experts note it’s uncertain what significance (if any) elevated cobalt from B2
supplementation has

pmc.ncbi.nlm.nih.gov
. The levels observed were still far below toxic thresholds.

e General Contraindications: There are very few contraindications to Bi.. One is Leber’s
hereditary optic neuropathy (a rare genetic disorder) — high-dose B2 is not advised in
those patients as it could worsen their optic nerve damage. This is generally not
applicable to autism, unless the individual coincidentally has that condition. Another
consideration is in individuals with polycythemia vera (a rare blood disorder); Bi2 can
stimulate red blood cell production, so caution is warranted there. These scenarios are
rare, and for the vast majority of people with ASD, methylcobalamin is safe.

In summary, safety data on methylcobalamin in ASD are very reassuring. Side effects, if
they occur, tend to be mild and transient (a bit of hyperactivity or sleep change), and no lasting
adverse consequences have been observed. Ensuring the use of methylcobalamin (as opposed to
cyano-Bi2) and proper administration (with meals for oral forms, and careful injection technique)
can mitigate the minor issues. Families and clinicians can be reasonably confident that a trial of
methyl-Bi2, under medical supervision, carries minimal risk.

5. Expert Opinions and Clinical Perspectives

Medical Professionals and Researchers: Experts in autism and metabolic disorders have mixed
views on methylcobalamin, reflecting the emerging nature of the evidence. Many acknowledge
the biochemical rationale and the positive subset of responders, while cautioning that it’s not a
universal remedy. Dr. Paul Wang, a developmental pediatrician and head of medical research at
Autism Speaks, remarked on the landmark 2016 B2 trial that it’s “very important to have
placebo-controlled studies” and that the results, while promising, were inconsistent — showing
global improvement but no clear change in specific core symptoms like communication or social
interaction
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. He stressed that such findings need to be replicated before drawing firm conclusions, warning
against assuming efficacy from open-label reports that might reflect placebo effects or parental
expectations
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. This cautious stance is common among mainstream clinicians: methylcobalamin is considered
an experimental adjunct rather than a proven treatment for ASD. No official guideline (e.g. from
the AAP or NICE) currently includes Bi2 as a standard therapy, mainly due to the limited number
of large trials.

On the other hand, researchers who specialize in the metabolic aspects of autism often express
more optimism about methyl-Bi.. The authors of the 2016 RCT (Dr. Robert Hendren and
colleagues) noted that although their findings were preliminary, they were “exciting” in that they
demonstrated targeting a known metabolic abnormality (impaired methylation) can lead to
clinical improvements in some children
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. They suggested that methylcobalamin may unlock improvements particularly in those with
clear lab evidence of methylation issues, and called for larger studies to confirm and better
understand the responders vs. non-responders
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. Similarly, Dr. Richard Frye — a pediatric neurologist who has published extensively on
metabolic treatments in autism — views methyl-Bi2 as a promising treatment. In a 2021
systematic review, Frye and colleagues concluded that subcutaneous methylcobalamin
“improves metabolic abnormalities in ASD along with clinical symptoms”, with numerous
reports of benefit, and that further multicenter trials are warranted to establish efficacy more
definitively
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. This balanced optimism is echoed by other integrative medicine practitioners: they
acknowledge that methyl-Bi2 is not a cure-all, but they consider it a valuable tool, especially for
kids who have lab findings like high homocysteine, low SAM/SAH ratio, or low glutathione. In
practice, such clinicians will often test a child’s methylation profile, and if abnormalities are
found, methylcobalamin (often with folate) is recommended to address those issues.

Autism Specialists’ Insights: Many autism therapy centers and biomedical specialists report
anecdotal success with methyl-Bi.. For instance, some clinicians have observed improvements in
speech, eye contact, and affection in children after a few weeks of B2 shots, while others
mainly note gains in energy and reduction in “fog” that allows the child to participate more in
therapies. These observations align with the domains where Bi2 can have an effect (alertness,
neurological function). However, specialists also note that not every child responds — it may be
a subset with particular metabolic profiles. The concept of “methylation phenotype” is discussed
in research; children with more pronounced methylation impairments might benefit the most
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. Autism experts therefore sometimes obtain baseline labs (B2 level, homocysteine, methylation
panel) to inform the decision to try methylcobalamin. If such a child responds, clinicians may
continue Biz long-term due to its safety, whereas if no improvement is seen after a few months,
they might discontinue it.

Integrating Methyl-B:: into Autism Management: Experts emphasize that methylcobalamin
should not replace established ASD therapies (such as behavioral therapy, educational support,
speech therapy, etc.), but rather can be an adjunct to a comprehensive treatment plan. Dr. Frye
and others propose that treating underlying medical issues — like oxidative stress or vitamin
deficiencies — can enhance a child’s ability to benefit from behavioral interventions

autismspeaks.org

. In that context, methyl-Bi2 is one piece of a broader biomedical puzzle. Autism specialists who
endorse its use often do so alongside dietary adjustments, other supplements (e.g. folinic acid,
vitamin Bs, omega-3s), or treatments for co-occurring issues (like gastrointestinal or
mitochondrial support), tailoring the plan to each child’s needs. There is a recognition that ASD
is heterogenous; as one review put it, every positive study with B.. showed overall
improvements, and even studies that did not find group effects still noted that a subgroup
responded
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. This suggests that future work should aim to identify biomarkers of response to better target
methylcobalamin therapy to those most likely to benefit.

In conclusion, the expert consensus can be summarized as follows: Methylcobalamin is a
biologically plausible and generally safe intervention for ASD that has shown benefit in a
subset of individuals, particularly in improving metabolic deficits and some adaptive
behaviors. Leading researchers consider it a promising avenue, while also urging caution until
larger controlled studies confirm its efficacy broadly
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. Practicing clinicians vary in their enthusiasm — some incorporate B2 routinely for children with
certain metabolic profiles, whereas more conservative physicians may wait for stronger
evidence. Parents and autism advocacy groups have also taken note of methyl-Bi2; many families
report positive changes and advocate for its use as a supportive therapy, especially given its low
risk profile. Ultimately, experts agree that more research is needed to fully establish who
benefits most from methylcobalamin and the optimal treatment protocols. In the meantime,
methyl-Bi2 remains an option in the toolkit for ASD management, backed by a growing body of
scientific literature linking it to improvements in biochemistry and behavior.
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