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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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Abstract

Bacterial meningitis is caused by several etiologic agents and leads to sequelae or death. After the advent of mass vaccination to
protect against the most frequent agents, such as Neisseria meningitidis, Streptococcus pneumoniae, and Haemophilus influenza type
B, Staphylococcus species are more common. This report illustrates an unusual case of bacterial meningitis caused by Staphylococus
warneri, a coagulase-negative Staphylococcus sp, as well as its therapeutic approach and clinical outcome.
Keywords: Staphylococcus warneri, Meningitis, Childhood.
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Introduction

Coagulase-negative staphylococci are significant nosocomial
pathogens complicating central venous catheters, prosthetic
heart valves, prosthetic joints, neurosurgical ventricular shunts,
and in infants on intensive care nurseries. Bacteremia with
coagulase-negative Staphylococci may be associated with sig-
nificant morbidity and mortality in hospitalized patients [1]. The
characteristics of bacterial meningitis include acute inflamma-
tion of the meninges, subarachnoid space, and cerebral vas-
culature [2]. These are conditions of great concern worldwide
due to the potential to cause sequelae and lead to death. Their
frequency and etiological agent groups vary according to geo-
graphic regions [3, 4].

Several species of the Staphylococcus genus are etiological
agents of infection of the central nervous system and cause
meningoencephalitis in children. Coagulase-negative Staphylo-
cocci – including S. warneri – form a heterogeneous group of
microorganisms found in oral and nasal mucosas and skin flora
of humans and animals [3].

The authors of this study searched for academic research in
the PubMed, PubMed-Medline, SciELO, and LILACS databases
from July 2020 to September 2021. The following descriptors
were used: Staphylococcus warneri AND meningitis OR brain
infection.

This article aims to describe a case report of Staphylococcus
warneri meningitis in a previously healthy child without comor-
bidities.

Case Description

The authors report that the patient’s legal guardian allowed
data from the history to be used for scientific publication.

In addition, there was consent from the institution to use the
medical record.

A two years and three months old boy was admitted to the
Emergency Room of the Hospital Universitário do Oeste do
Paraná in June 2020. Seven days earlier, he presented with
abdominal pain, nausea, vomiting, and diarrhea, which was non-
bloody and non-mucoid. He had no fever at any time during the
evolution of the clinical picture. Those responsible sought med-
ical attention, and on the first day, Azithromycin 10 mg/kg/day
was prescribed, and on the following four days, 5 mg/kg/day, for
a total of 5 days of treatment.

There was worsening abdominal pain, and the patient had
nausea, vomiting, and diarrhea, with a fever measuring up to
39.7◦C and a lack of appetite. Because of this clinical picture,
he was admitted to the Emergency Room for investigation and
remained there for 48 hours. During this period, he received
intravenous Ciprofloxacin until he was transferred to the referral
hospital.

The child lived in an urban area with his parents and a brother,
and the living area had adequate sanitation. He routinely played
in the home backyard, with frequent contact with the earth and
no pets. His father is a smoker, and his mother has hypertension
and hypothyroidism.

He was born in the hospital by cesarean section for
cephalopelvic disproportion at a gestational age of 39 weeks. He
was large for gestational age, with a birth weight of 4,145 g.
He was fed exclusively on breast milk until five months of age,
when fruit porridge was introduced. Medical history indicated
hospitalization for pneumonia at twelve months of age. The
vaccination status was adequate according to Brazil’s National
Immunization Program (Ministery of Health-Brazil), which rec-
ommends a vaccine against Neisseria meningitides serotype C
for infants at the third and fifth months and with a booster
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at twelve months. His weight and height were adequate (87th

percentile for weight and 83rd percentile for height) accord-
ing to World Health Organization (WHO) growth charts. His
nutritional status was adequate, and he had neuropsychomotor
development compatible with chronological age.

The physical examination on admission to the hospital indi-
cated that the infant was generally stable but irritable. His heart
rate was 116 beats/minute, respiratory rate 20 breaths/minute,
and axillary temperature 36.4◦C.

When the head was flexed toward the trunk, he assumed
an antalgic position, bending the leg over the thigh and the
thigh over the abdomen. The examiner interpreted this response
as a positive Brudzinski sign. The patient also had a classic
positive Kernig’s sign, with pain and resistance when attempting
to extend the leg at knee height with the thigh flexed over the
hip. Examination of the cranial nerves was normal. Pupils were
isochoric and reacting to light.

He presented with an antalgic gait, with pain to walk when
flexing the trunk under the abdomen. This symptom led to
investigating the possibility of an abdominal cause of the pain,
even though the patient had no pain on abdominal palpation, with
a negative Blumberg sign. An abdomen ultrasound and CT scan
were performed, which showed no abnormal findings.

The Complete Blood Count showed hemoglobin: 9.2 (g/dL)
and HCT: 29.1 (%); White Blood Count: leukocytosis: 18
(×109/L) with left shift and the presence of myelocytes, besides
elevated C-reactive Protein (CRP) and normal erythrocyte sedi-
mentation rate (ESR) value. Cerebrospinal fluid (CSF) was col-
lected and showed the following alteration: pleocytosis with 25
leukocytes of lymphomononuclear pattern, with 13 neutrophils,
86 lymphocytes, and one monocyte (being the expected value:
absence of cells). The blood glucose was normal: 56 mg/dL.
The cerebrospinal fluid (CSF) culture and antibiogram revealed
growth of Staphylococcus warneri resistant to oxacillin and ery-
thromycin, susceptible to linezolid, chloramphenicol, gentam-
icin, levofloxacin, tigecycline, sulfamethoxazole-trimethoprim,
and vancomycin. The child was treated with intravenous van-
comycin at a dose of 60 mg/Kg/day for 14 days and had complete
remission of symptoms on the third day of treatment.

Discussion and Conclusion

The first case of meningitis caused by this agent was described
in 2010, in a 59-year-old Brazilian woman with hyperinfection
by Strongyloides stercoralis, who was on treatment with ritux-
imab for lymphoma [3]. The second case report was described
in 2019 in a premature infant with meningitis in Shanghai,
China [5]. Cases of meningitis following traumatic brain injury
have also been described [6].

Staphylococcus warneri represents only 1% of the staphylo-
cocci present in the flora of normal individuals. This bacteria
has a morphology that resembles Staphylococcus epidermidis,
such as gram-positive cocci, negative coagulase, with 0.5 to 1.0
µm in diameter, nonmotile and non-spore-forming, occurring in
pairs, singly or in tetrads. The difference between S. warneri and

S. epidermidis is due to its failure to demonstrate phosphatase
activity and its ability to produce acid from trehalose [7, 8].

This group has gained a prominent position with a pro-
portional increase in its incidence since mass immunization
included most common agents such as Neisseria meningitidis,
Streptococcus pneumoniae, and Haemophilus influenza type
B [2], which is part of Brazil’s National Immunization Program
distributed free by the country’s public health network.

Despite this increased incidence, these agents are an uncom-
mon cause of meningitis in children. Staphylococcal meningitis
has a worldwide prevalence of around 1% of bacterial meningi-
tis, and in Brazil, they represented 0.67% of meningitis reported
between 2007 and 2016 [9]. Although unusual, these infections
can have a high mortality rate. Meningitis due to Staphylococcus
aureus has mortality rates ranging from 14 to 77% in several
studies [10, 11]. Among the agents of staphylococcal meningitis
in Brazil, Staphylococcus aureus and Staphylococcus epider-
midis are the most common [9].

Coagulase-negative staphylococci (CoNS) are usually com-
mensals of the skin or surface organisms. It is uncommon
for them to cause clinically significant infection unless there
is an underlying predisposition. Contrary to these facts, the
child had no risk factors for this type of infection, such as
immunosuppression, the presence of catheters, prostheses, or
heart valves. In addition, he had no history of previous serious
infections, good weight gain, and no family history suggesting
immunodepression. An HIV Elisa test was also negative. He was
seen again ten months following discharge, during which time he
had no other infections.

The way S. warneri reached the central nervous system is
uncertain, but an important fact is that the patient presented anal
pruritus and pruritic lesions on the buttocks a few days before
the meningitis process. One possibility is that the bacteria may
have transferred from the skin into the bloodstream. The patient
was treated with vermicidal medication prior to admission.
The mother could not tell which medication was used for the
treatment.

Thus, with the presence of symptoms and clinical signs sug-
gestive of meningitis, laboratory tests corroborating the clinical
findings, and discarding other justifications for the condition, we
considered the culture positive for S. warneri as the etiologic
agent of meningitis and treated it as such.

Early diagnosis is essential for a better clinical outcome
of these infections. Clinical suspicion is based on signs and
symptoms of meningeal inflammation, and their presentations
vary according to the age group affected.

In older children, it is possible to find the classic triad
composed of headache, vomiting, and fever, in addition to
meningeal signs on physical examination, such as neck stiffness,
Brudzinski’s sign, and Kernig’s sign, and Lasègue’s sign. The
younger the child is, the more nonspecific the symptoms are,
and he may manifest only irritability or refusal to eat associated
with fever. If there is increased intracranial pressure, bulging
of the fontanel can be observed. In newborns, the signs are
indistinguishable from other sepsis conditions.

CSF collection should be performed when there is a clas-
sic clinical suspicion of meningitis or in the investigation of
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suspected cases with nonspecific symptoms, provided there are
no contraindications to performing a lumbar puncture. The CSF
will be submitted for cytology, biochemistry, and identification
of the microorganism by culture, Gram staining, and specific
antigen detection tests.

The treatment consists of initiating antibiotic therapy as early
as possible. Initial antibiotic choice should be empirical and
later guided by sensitivity testing. The selected antibiotic(s)
should have good penetration of the blood-brain barrier, reaching
adequate bactericidal concentrations with the lowest toxicity
possible.

In this report of a preschool-age child, he was discharged from
the hospital without any detectable sequelae. Over ten months,
follow-up in the outpatient clinic has not detected any further
sequelae.
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