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Summmary

Investigators from the Pediatric Epilepsy Research Consortium
(PERC), a collaboration of 21 US pediatric epilepsy centres, re-
ports patient characteristics, evaluation strategies and postopera-
tive outcomes in children with drug resistant epilepsy, who un-
dergo evaluation for epilepsy surgery [1]. The cohort included
437 children, of whom 71 children were younger than 3 years at
the time of referral for surgery. The baseline patient demograph-
ics and epilepsy characteristics were compared between children
who were referred at a younger age (≤3 years) and those referred
after 3 years age. Pre-surgical evaluation strategies, including
MRI findings and ancillary testing used if any, were reported
and compared between these two groups. The type of surgery,
intent of procedure (definitive or palliative), need for invasive
monitoring and surgical outcomes were recorded for those who
underwent surgery. The investigators identified abnormal neuro-
logical examinations (p=0.002) and imaging findings (p=0.042),
frequency of seizures (p=0.01) and proximity to referral cen-
tres (p=0.05) as factors which contributed to early referral in the
younger age group. 85% of the children who were evaluated
for surgery had focal onset seizures, with 71% having abnor-
mal MRI. The most commonly identified etiology was structural
(multilobar and hemispheric malformations (55%) and unilobar
abnormalities (45%)). In the younger age group, use of ancil-
lary testing was less frequent compared to older children, with
48% of the group having only MRI/EEG testing. The utility of
tests such as positron emission tomography, among others, was
noted to be higher for children with normal MRI or those with-
out circumscribed malformations. It was noted that there was no
difference in the rates of surgery between the two groups; but
the younger age group more often underwent larger procedures
such as hemisperectomy. Among those referred for surgery at
≤3 years, 11 children had normal MRI of whom only 1 was of-
fered surgery. Among the children who had onset of seizures at
<3 years (n=202), 176 (87%) had drug resistant epilepsy (DRE)
at the time of referral. The investigators sought to compare the
characteristics of those with early DRE diagnosis (<3 years)
to those with later DRE diagnosis among children with early

epilepsy onset and found no significant differences. Factors that
contributed to delay in surgical referral (defined as > 1 year af-
ter DRE diagnosis) among those with early onset DRE (n=79)
were found to be abnormal neurological examinations and gen-
eralized or focal aware seizure types and the intent of referral
was mostly for palliative procedures. Thirty four patients <3
years old underwent surgery. The type of surgery offered was
more often focal resection and the mean follow-up post-surgery
was 23 months (4-40 months). Favourable outcomes were iden-
tified in a significant proportion of the cohort, with Engel class I
outcomes in 59% and class II in 18%. Surgical complications or
developmental outcome following surgery were not analysed in
the study.

The investigators concluded that surgery is effective but may
be disproportionately offered to children with severe presenta-
tions, as those with normal MRI and better neurological sta-
tus had lower rates of referral for surgery. They attribute this
to lower utilization of ancillary testing and recommend further
studies into the prevalence of nonlesional DRE.

Commentary

Drug resistant epilepsy occurs in 35-65% of children with
epilepsy <3 years old and contributes to significant morbidity and
health care burden. Epilepsy surgery can result in seizure free-
dom in appropriately chosen candidates and can improve devel-
opmental outcomes. Previous retrospective studies have shown
that seizure-free survival can be attained in 50-80% children who
undergo resective surgeries for DRE, with positive or static ef-
fects on cognitive outcomes [2, 3]. A single centre randomized
control trial performed at a tertiary care institute in India com-
pared seizure freedom and quality of life in children under 18
years with DRE [4]. It was found that 77% in the surgery group
attained seizure freedom at 12 months versus 7% in the medi-
cally treated group. A retrospective study from Japan that re-
ported the surgical and developmental outcome in children un-
der 3 years who underwent epilepsy surgery over a period of
13 years, concluded that seizure freedom was attained in 82%
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Abstract
Background: Brown-Vialetto-Van Laere syndrome is an autosomal recessive riboflavin transporter deficiency syndrome. It has
been described in various populations but has yet to be recorded in East Africa. Case Report: In a patient who was admitted with
aspiration pneumonia, SLC52A3 gene screening was performed based on a combination of bulbar weakness, ptosis, tongue atrophy,
and hyperreflexia, which is compatible with Brown-Vialetto-Van Laere syndrome. A heterozygous pathogenic SLC52A3 variant
was identified but no second potential pathogenic variant was detected. There was notable clinical improvement with riboflavin
supplementation. Discussion: Our findings provide evidence of a wider geographical distribution of this rare condition. They also
illustrate the clinical recognizability of this rare and treatable movement disorder in resource-limited areas.

Keywords: Brown-Vialetto-Van Laere syndrome, Africa, SLC52A3, RFT2, Riboflavin, Motor Neuron Disease.
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Background

Brown-Vialetto-Van Laere syndrome (BVVL; OMIM #
211530), also known as ponto-bulbar palsy with deafness or bul-
bar hereditary motor neuropathy type 1, is a rare autosomal re-
cessive degenerative disorder that is caused by riboflavin trans-
porter deficiency [1]. It is characterized by progressive sen-
sorineural deafness, which is followed by bulbar weakness in-
volving the facial, glossopharyngeal, and hypoglossal nerves,
and, less commonly, the spinal motor nerves and upper mo-
tor neurons. Symptoms can present as early as six months up
to adulthood, with a female-to-male ratio of 3:1 [2]. The rare
symptoms include peripheral neuropathy, seizures, intellectual
disability, and autonomic dysfunction.

Although the first clinical description was conducted by
Charles Brown in 1894 [3], the genetic and pathophysiologi-
cal basis has only been discovered relatively recently [4]. Ri-
boflavin, a water-soluble B vitamin, is an essential nutrient with
an important function as a co-factor in amino acid, carbohydrate,
and lipid metabolism. Additionally, it is required for the biosyn-

thesis of two other important co-factors, namely flavin adenine
dinucleotide and flavin mononucleotide, which play vital roles
in energy metabolism, signal transduction, DNA repair, and cell
death [5].

Riboflavin transporter type 2 (RFT2) is highly expressed in the
gut, whereas riboflavin transporter type 3 (RFT3) is predomi-
nantly expressed in the brain. Very little expression was observed
in the skin (proteinatlas.org reference). Homozygous or com-
pound heterozygous pathogenic variants in the riboflavin trans-
porter genes SLC52A2 (coding for RFT3) and SLC52A3 (cod-
ing for RFT2) can cause BVVL or Fazio-Londe syndrome [6].
Fazio-Londe syndrome does not present with sensorineural hear-
ing loss [2] and solely arises from mutations within SLC52A3.

Oral riboflavin supplementation at a dose of 10 mg/kg/day has
been a successful treatment for BVVL [2]; however, some pa-
tients require up to 60 mg/kg/day [6]. In this context, we present
the case of a 13-year-old girl with features of BVVL who showed
good improvement with riboflavin supplementation.
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For over a century, ketogenic diets (KDs) have been known for
their effectiveness in pharmacoresistant epilepsy. However, the
popularity of dietary therapies has increased over the last two
decades due to an improved understanding of the concept of
pharmacoresistance. In this context, different dietary therapies
ranging from classic KDs to less restrictive diets such as the
modified Atkins diet (MAD) and low glycemic index therapy
(LGIT) have been evaluated in studies. Several evidence syn-
thesis reviews including systematic reviews, meta-analyses, and
network meta-analyses have tried to answer the question of the
comparative efficacy and safety of different dietary therapies
(Table 1) [1–17]. However, the evidence for the comparative
efficacy of different diets is not very robust.

Several Cochrane reviews and other systematic reviews and
meta-analyses on KDs for epilepsy have been published from
2003 to 2024 (Table 1) [1–17]. Although the key results for
KD versus usual care comparison have been similar across most
reviews, these reviews show significant improvement in the
quality and robustness of evidence on the subject (randomized
studies have been published only over the last two decades;
Table 1). The results for the comparison of different dietary
therapies have not been conclusive with a trend toward less
restrictive diets. This is likely due to likely small effect size
which would need multiple large trials to measure. Furthermore,
the quality of the published reviews has also improved over the
years, with recent reviews being more systematic and focused on
high-quality evidence [randomized controlled trials (RCTs)].

Efficacy: KDs vs. usual care

Martin-McGill et al (2018) reported an overview of KDs for
pharmacoresistant epilepsy based on 15 publications (including
11 RCTs) [7]. Achievement of seizure freedom was reported in

55% of patients, while up to 85% had seizure reduction with
the classical 4:1 KD group after 3 months. During treatment
with MAD, nearly 25% of the patients were seizure-free and
up to 60% of the children had achieved seizure reduction. Gas-
trointestinal (GI) adverse events (AEs) were the most commonly
reported AEs requiring dietary therapy withdrawal [7]. In 2020,
this was updated with two additional RCTs (a total of 13 RCTs)
on KDs for pharmacoresistant epilepsy [6]. In comparison with
usual care, children had achieved statistically significant seizure
reduction and seizure freedom with KDs [6]. Ruan et al. (2022)
reported an overview of 12 meta-analyses and 14 systematic
reviews of dietary therapies for pharmacoresistant epilepsy [8].
This review noted that classical KDs were better at reducing
seizure frequency than the MAD for patients with infantile
epileptic spasms syndrome (IESS), while ketogenic therapies
were a success in seizure reduction in children and adolescents
with other pharmacoresistant epilepsies. Additionally, approx-
imately similar short-term and long-term efficacy outcomes
were observed in different types of epilepsy [8]. In infants
with pharmacoresistant epilepsy, a recent trial comparing classic
KDs with antiseizure medications did not find any significant
difference between diet and medications in terms of efficacy and
tolerability [18, 19].

Efficacy: Comparison of different KDs

Most of the original research studies had compared the
dietary therapies with care as usual. Only one RCT comparing
KDs, MAD, and LGIT in childhood pharmacoresistant epilepsy
reported that LGIT and MAD did not meet the non-inferiority
criteria [20]. A recent network meta-analysis collating both
direct and indirect evidence on the comparative efficacy and
safety of different dietary interventions by our group suggests
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that MAD is a better option as compared with classic KDs con-
sidering their better safety profile and similar efficacy. However,
there is a scarcity of evidence for LGIT (otherwise the safest
option) [2]. Hence, a large head-to-head trial comparison of
different dietary therapies is very much needed.

Safety

Despite their good efficacy, the withdrawal rate for KDs has
been higher due to intolerable AEs. Although the most common
reason for discontinuation is the lack of efficacy, common AEs
include GI issues [1]. Besides, palatability also plays a role as
the withdrawal rate was less frequent in children younger than
2 years because parents/caregivers can easily control their diet
and food behavior in young age than that in older children or
adults [11].

Low- and middle-income country perspective

Cultural differences, taste, and religious preferences influence
the ability to adhere to strict dietary therapies, especially in older
children, adolescents, and adults. In many low- and middle-
income countries (LMICs) like India, the observance of vegan
and vegetarian diets is often based on cultural and family beliefs
inculcated since early childhood. However, these limit the edible
options in the KDs, affecting dietary compliance. Furthermore,
the presence of neurological comorbidities such as intellectual
disability and neurodevelopmental disorders like autism spec-
trum disorder also impact the adherence to diet.

Indigenous foods are an integral part of traditional food
systems. They can enhance the adherence to diets without
significantly affecting the patient’s and family’s beliefs, thereby
increasing acceptability. Many large research studies and clinical
trials on KDs in controlled settings have been done in the LMICs
and have demonstrated similar efficacy for KDs in pediatric
epilepsy in LMICs [20–22]. Furthermore, the efficacy might
be affected by the age group (infancy) and specific epilepsy
syndromes as evident in the recent KIWE trial which failed to
demonstrate a significant difference between diet and medica-
tions in terms of efficacy and tolerability [18]. The implications
of this trial for LMICs are likely significant considering the
preponderance of structural etiology and huge diagnostic lags
for IESS, which might further impact the efficacy in real-world
settings [19, 23].

The cost of indigenous foods is likely to be low as compared to
antiseizure medications (ASMs). Hence, indigenously designed
and prepared diets may be a good option for LMICs. However,
the current evidence profile of KDs has shown an inconclusive
cost-effectiveness profile in high-income countries [24, 25].
Future studies are needed to evaluate the cost-effectiveness of
dietary therapies in LMICs.

Limitations of dietary interventions

Nevertheless, the available evidence on KDs has limitations.
The quality of the included studies in most of the available
reviews was rated as low to very low. Limitations of sample

size and comparison groups were the most probable reason for
the uncertain quality of evidence. Furthermore, a great deal
of clinical heterogeneity has been identified in the included
studies, including seizure types (epileptic spasms, drop seizures,
and absences), epilepsy syndromes, patient age, etiologies, and
concurrent antiseizure medication use. Also, the research stud-
ies have evaluated subjective symptomatic outcomes by using
seizure records maintained by the parent or caregiver, and clin-
ical identification of seizure types may be difficult in epileptic
encephalopathies. Consequently, the lack of standardized clini-
cal measurement tools still haunts epilepsy research, especially
in low-resource settings [video electroencephalogram (EEG)
adds to the cost]. Long-term EEG is the best outcome measure
for the detection of seizures and their frequency. Ideally, it should
also be added as an outcome measure to detect electrographic
seizures during the treatment with dietary therapies. The mea-
sures of the evaluation of dietary compliance (ketone bodies for
KDs) have not been established for MAD and LGIT.

To conclude, although many research studies have been done
and published on dietary therapies in pediatric pharmacoresistant
epilepsies, a summary of evidence should be looked at con-
sidering the limitations in the field of epilepsy research. With
accumulating evidence, a synopsis of evidence becomes very
important to understand the utility and comparative efficacy and
safety of dietary therapies. Furthermore, large head-to-head trials
comparing different dietary therapies are the need of the hour.
Also, future studies are needed to evaluate the cost-effectiveness
of dietary therapies in LMICs.
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