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ABSTRACT

Bardet-Biedl syndrome (BBS) represents a rare genetic condition distinguished by a multifaceted set of clinical
features, including obesity, retinal dystrophy, polydactyly, renal dysfunctions, and cognitive dysfunction. BBS mostly
affects children of consanguineous marriages. It is frequently overlooked during initial pediatric examinations. The
lack of syndromic diagnostic strategy for identifying genetic disorders by healthcare professionals is being
acknowledged as a significant concern. Here, we reported a patient (9 year 4 months old male) born to second degree
consanguineous parents, who presented with major features of Bardet-Biedl Syndrome (BBS). The patient came to us
with the symptoms including increasing weight gain and visual disturbances. In our case, the diagnosis was made
after a comprehensive clinical assessment and genetic testing. Genetic testing showed that the patient had a
heterozygous missense variant of the BBS10 gene (chrl2: 9.76347012 C>A; Depth: 117x). This result confirmed the
diagnosis of Bardet-Biedl-Syndrome. This case report highlights a patient diagnosed with BBS, focusing on the

clinical manifestations, genetic characteristics and potential avenues for future research.
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INTRODUCTION

Bardet Biedl Syndrome is a ciliopathy that affects various
organ systems. It is autosomal recessive disorder
originates from the mutations in genes involved in the
development and function of cilia, which play a essential
role in cellular signaling and development. The incidence
of BBS is approximately 1 in 160,000 individuals, but it
might be higher in some specific populations. To date,
only 15 cases have been reported in India.l? Despite the
growing understanding of the genetic basis of Bardet
Biedl Syndrome (BBS), it remains a clinical diagnosis.
The diagnosis can be established if the patient exhibits
four out of six primary features: rod cone dystrophy,
obesity, genital anomalies, renal anomalies, postaxial
polydactyly, and cognitive impairment.® Genetic testing
is recommended to verify the diagnosis, and it is

estimated that 80% of patients will possess a recognized
genetic etiology for BBS.* Here we present a 9-year-old
male patient who was diagnosed with Bardet Biedl
Syndrome (BBS) based on his clinical presentation and
genetic analysis. After carefully reviewing the literature,
this case will be the 16th case of this syndrome to be
published from India. By making this case study publicly
available, our objective is to enhance understanding and
expertise in this uncommon disorder among healthcare
professionals and researchers, as well as to underscore
the challenges and potential approaches for improving the
well-being and treatment outcomes for patients with
BBS.

CASE REPORT

A 9 years 4 months old male patient, born to second
degree consanguineous parents, presented in the
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pediatrics department with progressively increasing
weight, visual disturbances suggestive of tubular vision
and easy fatiguability. There were no similar complaints
reported within the family. On clinical examination, the
child has BMI above the 95th percentile for age and sex
(weight of 60.5 kg, height of 137.5 cm and BMI 32
kg/square meter) that indicated obesity (Figure 1 A).
Additionally, child had velvety, brown to black
hyperpigmented plaques seen in the body’s intertriginous
sites, such as the neck, axillae and groin indicating
significant acanthosis nigricans. The child had post-axial
polydactyly (hexadactyly) on both hands and feet (Figure
1B, 1C). Ultrasound examination showed renal agenesis
on the left side, but the renal functions were normal. Mild
developmental delay was noted, with cognitive testing
revealing a score below the average range.

Figure 1: A) Central obesity. B) and C) post-axial
polydactyly (hexadactyly) on both hands and feet.

On ophthalmological examination, electroretinography
(ERG) showed diffuse retinal dysfunction with
extinguished peaks on pattern ERG, scotopic ERG,

maximal combined and oscillatory potential in both the
eyes. Laboratory findings show an elevated triglycerides
(170 mg/dl) and low HDL cholesterol (36 mg/dl). To
confirm the diagnosis and to identify the potential
underlying genetic mutations associated with BBS in this
case, which is one of the few cases of the syndrome in
India, targeted gene sequencing was performed. The
analysis revealed a heterozygous missense variant in
exon 2 of the BBS10 gene (chrl2: g.76347012C>A,
Depth:117x) that results in the amino acid substitution of
Leucine for Valine at codon 325 (Val325 Leu;
ENST00000650064.2) was detected. This finding
confirmed the diagnosis of Bardet-Biedl Syndrome.

DISCUSSION

Bardet-Biedl Syndrome (BBS) exhibits a variable
phenotype, leading to potential challenges in its
diagnosis. The proteins associated with BBS are elements
of the centrosome that are crucial for the function of
ciliary transport; thus, the condition has been categorized
as a "ciliopathy".®> This case underscores the importance
of recognizing the hallmark features of BBS, particularly
in pediatric population with obesity and retinal issues.
Early intervention, including nutritional counseling and
regular ophthalmologic evaluations is crucial to manage
the symptoms and prevent the complications.

The genetic basis of BBS is characterized by alterations
in a minimum of 21 recognized genes implicated in
causing BBS. This group contains the BBS1-BBS20 gene
family and the NPHP1 gene, which produces the
nephrocystin-1 protein. Each of these genes plays a
crucial role in ensuring the proper functioning of primary
cilia. The two main genes associated with BBS are BBS1
and BBS10, each gene having been identified in over
20% of diagnosed cases.®

One of the clinical characteristic features of this
uncommon genetic disorder is the impairment of vision,
particularly in the form of Retinitis dysfunction. Retinal
dysfunction in BBS is primarily characterized by retinal
dystrophy along with optic atrophy deteriorating vision.”
The electroretinography (ERG) findings in our case was
in alignment with the established fact that 93% of BBS
patients exhibit retinal dysfunction. Based on prior
research, no approved therapies exist to alleviate vision
deterioration and prevent blindness; nevertheless,
frequent ophthalmological follow-up is utmost essential
for visual prognosis. The utilization of low-vision aids
can improve visual acuity by preserving the residual
vision, thereby fostering increased independence in daily
life activities.

Consequently, obesity has established the second most
crucial feature among the BBS characteristics. Obesity
has been observed in these individuals throughout the
childhood. The prevalence of increased body mass index
(BMI) is noted with the progression of age. It is typically
identified by their parents within the initial decade of life,
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in contrast to their siblings and peers of a similar age.®
Our patient was with progressively increasing weight,
and there was also noticeable acanthosis nigricans. He
had increased levels of triglycerides and low HDL along
with increased body mass index (BMI). Therefore, it is
imperative that healthcare professionals engage in
counseling sessions with parents concerning lifestyle
modifications at an early stage. Implementing a low-
calorie, low-protein diet can help in managing obesity
and may also slow down the progression of renal failure
in individuals with BBS.2

Postaxial polydactyly is another characteristic of Bardet-
Biedl syndrome (BBS) manifests at the time of birth,
while other traits continue to develop and evolve
throughout the individual's lifetime. The incidence of
simultaneous involvement of both the upper and lower
extremities is observed in approximately 21% of patients.
It is noteworthy that lower limb involvement is present in
21% of these cases, whereas upper limb involvement is
documented in 9% of the cases9. In our patient, we
observed post-axial polydactyly (hexadactyly) on both
hands and feet.

A comprehensive review of the literature reveals a variety
of renal abnormalities associated with Bardet-Biedl
Syndrome (BBS). These include unilateral agenesis,
chronic kidney disease (CKD), parenchymal cysts,
dysplastic kidneys, renal scarring, calyceal clubbing, fetal
lobulation, renal calculi, and vesicoureteral reflux.'® In
our case, ultrasound examination showed renal agenesis
on the left side and renal functions were normal.

The majority of children diagnosed with BBS are noted
to exhibit cognitive impairments and developmental
delays. Genetic testing is now recommended for all
children with global developmental delay.* The
cognitive dysfunction linked to BBS s typically
classified as mild to moderate severity.*? In our case, mild
developmental delay was observed, accompanied by
cognitive testing results that indicated a score below the
average range.

In this case report, a heterozygous BBS (Val325Leu;
ENST00000650064.2) was identified using targeted gene
sequencing, that results in the amino acid substitution of
leucine for valine at codon 325.1° This mutation has been
classified as having a high likelihood of being
pathogenic, in accordance with the guidelines and criteria
established by the American college of medical genetics
and genomics (ACMG).'* BBS10 is located on
chromosome 12921 and consists of a total of two exons,
collectively spanning a length of 23.97 kb. This sequence
is responsible for encoding a protein with 723 amino
acids, which is part of a Chaperonin-like complex.}* The
human gene mutation database (HGMD) contains
information on 115 variants, that are spread throughout
the entire BBS10 gene.™

The diagnostic criteria for BBS are primarily based on
clinical criteria, so patients may remain in a quiescent
state for several years before the disease has progressed
significantly. In some cases, diagnostic dilemmas have
been encountered. Challenges in diagnostics emerge
when  children, born  without any congenital
abnormalities, yet face issues related to learning
disabilities and excessive weight gain. Visual impairment
leads to the initial recognition of its associated
abnormalities by parents upon seeking assistance from
healthcare professionals. For the confirmation of this
diagnosis, genetic testing could potentially play a crucial
role. Emerging research suggests that gene therapy and
other targeted treatments may offer hope for affected
individuals in the future. Additionally, awareness and
education regarding BBS are essential for healthcare
providers to ensure timely diagnosis and management.

CONCLUSION

This case exemplifies the multifaceted nature of Bardet-
Biedl Syndrome and the necessity of a multidisciplinary
approach to care the patients. Persistent investigation into
the genetic basis and therapeutic alternatives for BBS will
augment our comprehension of this intricate condition.
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