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Clinicians routinely encounter patients seeking simple interventions for complex neurological issues, often 

driven by popular health trends. The enduring belief in vitamin C's broad benefits, including for brain health, 

exemplifies this challenge, despite a lack of robust evidence. Meanwhile, diagnostic precision for conditions 

like multiple sclerosis and autism continues to evolve, pushing the boundaries of what imaging can detect and 

how we classify neurodevelopmental disorders.

K E Y  TA K E AWAY S

º The Pivot: Advanced MRI techniques are now revealing previously invisible demyelinating lesions in 

multiple sclerosis, changing our understanding of disease burden.

º The Data: Vitamin C supplementation, even at high doses, showed no statistically significant improvement 

in cognitive function in healthy adults.

º The Action: Clinicians should counsel patients that vitamin C does not offer a cognitive boost, and consider 

advanced imaging for MS patients with unexplained symptoms.

The notion that vitamin C, a ubiquitous antioxidant, could serve as a cognitive enhancer has persisted for decades in 

popular culture, often leading patients to self-prescribe high doses. This belief stems from its role in neurotransmitter 

synthesis and its antioxidant properties, which theoretically could protect neuronal tissue from oxidative stress. But the 

clinical evidence for a direct cognitive benefit in healthy individuals has remained largely anecdotal or derived from 

studies in populations with overt deficiencies, which is not the typical scenario for most patients seeking a mental edge.

A comprehensive meta-analysis, pooling data from multiple randomised controlled trials, examined the effect of vitamin 

C supplementation on various cognitive domains in healthy adults. The trials included in this analysis typically enrolled 

individuals without overt vitamin C deficiency, assessing endpoints such as memory, attention, and processing speed 

using standardised neuropsychological tests. Participants received varying doses of vitamin C, ranging from standard 

daily allowances to several grams per day, over periods spanning from weeks to several months.

What the data actually showed
Across the aggregated data, vitamin C supplementation demonstrated no statistically significant improvement in any 

measured cognitive domain. For memory recall, the mean difference was 0.05 points (95% CI, -0.12 to 0.22; P=.56) on a 

standardised scale, indicating no meaningful change. Attention scores similarly showed a negligible effect, with a mean 

difference of 0.03 points (95% CI, -0.08 to 0.14; P=.60). These results consistently failed to meet thresholds for clinical 

significance, suggesting that for healthy individuals, adding vitamin C to their diet does not confer a cognitive advantage 
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beyond what a balanced diet provides.

But the brain is not a static organ, and our understanding of its pathologies continues to deepen with technological 

advancements. In multiple sclerosis (MS), conventional MRI has long been the gold standard for detecting demyelinating 

lesions, but it has inherent limitations. Many patients experience symptoms that do not correlate neatly with visible 

lesions, leading to diagnostic uncertainty and therapeutic challenges. This discrepancy has prompted a search for more 

sensitive imaging techniques that can capture the full extent of disease pathology.

New research, leveraging ultra-high-field 7T MRI and advanced diffusion tensor imaging (DTI) sequences, has begun 

to reveal a previously invisible landscape of MS pathology. These techniques can detect subtle microstructural changes 

in white matter that are not apparent on standard 1.5T or 3T MRI scans. For instance, DTI can quantify fractional 

anisotropy and mean diffusivity, providing insights into axonal integrity and myelin density. In a cohort of 60 MS patients 

experiencing cognitive decline despite stable conventional MRI, 7T MRI identified an average of 3.7 new cortical lesions 

per patient (95% CI, 2.9-4.5) that were undetectable on 3T scans. These lesions, often small and juxtacortical, are thought 

to contribute to cognitive impairment and fatigue, explaining some of the previously uncharacterised symptom burden.

The ability to visualise these 'invisible' lesions has profound implications for diagnosis and prognosis. Clinicians can 

now better correlate patient symptoms with objective pathology, potentially leading to earlier intervention or adjustment 

of treatment strategies. The open-label nature of some of these early imaging studies is an obvious caveat, as is the 

limited patient numbers, but the consistent detection of these previously missed lesions across multiple centres suggests a 

genuine advancement. Whether these newly identified lesions respond differently to existing disease-modifying therapies 

remains an unanswered question, necessitating further longitudinal studies.

Separately, the diagnostic criteria for neurodevelopmental disorders are also undergoing refinement. The term 'profound 

autism' has emerged to describe a distinct subgroup of individuals with autism spectrum disorder (ASD) who experience 

the most severe impairments, requiring substantial support throughout their lives. This definition aims to differentiate 

these individuals from those with milder forms of ASD, who may achieve greater independence and functional outcomes. 

The criteria for profound autism typically include a combination of severe intellectual disability (IQ below 50), minimal 

verbal communication, and a high degree of dependence on caregivers for daily living activities. This distinction is 

not merely semantic; it has significant implications for resource allocation, educational planning, and long-term care 

strategies.

The proposed definition for profound autism, developed by a consortium of developmental paediatricians and 

neurologists, specifies that individuals must meet diagnostic criteria for ASD, have an IQ below 50, and require constant 

supervision for basic self-care. This contrasts with broader ASD diagnoses where individuals may have average or 

above-average intelligence and achieve independent living. The prevalence of profound autism is estimated to be around 

10-15% of the total ASD population, representing a substantial group with unique and intensive support needs. This 

refined classification aims to ensure that research and clinical interventions are appropriately targeted, preventing 

the dilution of resources for those with the most severe presentation. The challenge, of course, lies in standardising 

assessment tools across diverse clinical settings to ensure consistent application of these new criteria.

CLINICAL IMPLICATIONS
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The persistent myth of vitamin C as a cognitive enhancer needs to be addressed directly with patients. 

Clinicians should confidently inform individuals that current evidence does not support its use for improving 

brain function in healthy adults, regardless of dose. Resources are better spent on interventions with proven 

efficacy, such as regular exercise and a balanced diet, rather than expensive and ineffective supplements.

The emergence of advanced MRI techniques for MS is a game-changer. When a patient presents with 

unexplained neurological symptoms or cognitive decline despite stable conventional imaging, clinicians should 

consider referral for 7T MRI if available. Identifying these 'invisible' lesions could lead to earlier, more targeted 

interventions and a better understanding of individual disease progression, moving beyond the limitations of 

current diagnostic paradigms.

The proposed definition of profound autism is a necessary step towards more precise classification and 

resource allocation. For primary care physicians and specialists alike, recognising this distinct subgroup will be 

crucial for guiding families towards appropriate support services and advocating for policies that address their 

intensive needs. This differentiation will also help focus research efforts on interventions specifically tailored 

for this severely affected population.
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