DIAGNOSING BARDET-
BIEDL SYNDROME (BBS):
TAKE A CLOSER LOOK

Discover more about this clinically and
genetically diverse disease and how it may
present in your patients’




i A CLOSER LOOK AT BBS

BBS is a rare autosomal recessive ciliopathy"3

BBS is a multisystemic disorder caused by ciliary dysfunction that results in highly variable
clinical manifestations.

Hyperphagia and obesity are prevalent in BBS and are caused by an impairment in the melanocortin-4
receptor (MC4R) pathway. The MC4R pathway regulates hunger, satiety, and energy expenditure.*

The most common clinical features of BBS may include?®>*:
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Additional clinical features may include®:

- Speech delay - Congenital heart disease - Ataxia/poor coordination
- Development delay - Dental anomalies - Anosmia/hyposmia
- Diabetes mellitus - Brachydactyly/syndactyly

The presence and severity of clinical features can vary greatly across individuals'?




HOW BBS CAN PRESENT IN YOUR PRACTICE

Determine if your patient may have BBS based on their clinical manifestations

The chart below outlines common clinical features of BBS, how they can present, and tests or labs used to
confirm these manifestations.

Most common

- Clinical manifestations Potential assessments
clinical features
Hyperphagia*’® * Pathological, insatiable hunger * Prolonged feeling of hunger Utilizing hyperphagia
Presents at <5 years * Long time to satiation » Severe preoccupation with food and questionnaires, following up with
of age « Shorter duration of satiation distress if denied food patients/caregivers regarding

their behaviors around food

Obesity®°12 « Early-onset truncal obesity Growth chart, tracking patients'

« Normal birth weight, followed by BMI/BMI Z-score over time

Presents at <5 years . . .
Y rapid weight gain

of age

\EVE] * Rod-cone dystrophy/retinitis » Strabismus Electroretinography test
impairment531 pigmentosa (RP) » Astigmatism (for RP only)

Symptoms usually . E;?)Tébggi?aess : Catarac’Fs

develop in the first PN Color blindness

decade of life, and most — Legal blindness * Macular edema and

patients are legally blind — Diminution of color degeneration

by the second/third — Overall loss of visual acuity - Optic atrophy

decade

Chart continues on the following pages.



CLINICAL FEATURES AND MANIFESTATIONS
OF BBS (cont'd)

Most common

. s Clinical manifestations Potential assessments
clinical features
Cognitive » Developmental delay (gross motor, » Behavioral problems (immaturity, Developmental and/or
impairment's'e fine motor, speech/language) frustration, obsessive/compulsive neurocognitive assessment
* Mild to moderate Iearning nature: poor Concentratlon/ Routine deve'opmenta|
Learning difficulties and difficulties hyperactivity)

; assessments during early
developmental delays « Speech delays, poor articulation, * Gaze avoidance childhood
present in school-aged poor language interpretation « Lack of abstract thought School-aged patients should

pelizniz have annual Individualized
Education Programs/504 plans

Neuropsychiatric evaluation
if signs/symptoms of atypical
behaviors or mood disorder

Renal * Cystic tubular disease * Anatomical malformations at birth, Regular monitoring/testing of
anomalies51517-20 - Anatomical malformations including parenchymal cysts, renql function is recommended
ol - calyceal cysts, calyceal clubbing to diagnose and treat CKD
. Urinary tract abnormalities g . e
Renal anomalies can be a “H . and blunting, horseshoe kidney, early to prevent morbidity and
major cause of morbidity ypEmETEen fetal lobulation, scarring, unilateral  mortality
and mortality in BBS, and * Chronic rena_l failure r?nal agenesis, dysF’laSt'C_ Ultrasound scan, isotope
chronic kidney disease * Transplantation kidneys, bladc!er obstrgctl_on, renography, labs (raised plasma
(CKD) may present in * Polyuria/polydipsia hydr?nelphlr_osmaecto_plc k"{”ey[ urea and creatinine levels),
RN T  Chronic tubulointerstitial nephritis igﬁﬁxca cull, and vesicouretera intravenous pyelogram, renal
» Glomerular defects ultrasonography, renal biopsy

* Urinary concentrating defects

Limb * Postaxial polydactyly Physical examination and

i4i o5,21,22 * Brachydactyl discussion about symptoms with
abnormalities . Syndayctylyy Y patients/caregivers

Extra fingers and/or

toes can be seen at

birth and are typically
surgically removed in
early childhood (>5 years
of age)




N CLINICAL FEATURES AND

OF BBS (cont'd)

Most common
clinical features

Genitourinary
abnormalities>®'3'56

May be apparent at
puberty

Additional clinical
features

Dental
anomalies®'523

Congenital heart
disease®

Speech delay®5242¢

Neurological
deficits®151®

Clinical manifestations

MANIFESTATIONS

Potential assessments

In males:

* Hypogonadism

* Micropenis, small-volume
testes, maldescent of testes,

cryptorchidism, hypogonadotropic
hypogonadism, delayed puberty,

infertility

Clinical manifestations

In females:

+ Uterine, fallopian, ovarian, or vaginal
hypoplasia or atresia

* Low fertility rates

Check follicle-stimulating
hormone, luteinizing hormone,
estrogen, and testosterone
levels if indicated due to
delayed puberty

Pelvic ultrasound in females

to assess for malformations of
uterus, fallopian tubes, ovaries,
and vagina

Potential assessments

* Crowding

» Malocclusion/micrognathia
* Enamel hypoplasia

* Discoloration

* Valvular stenosis
» Patent ductus arteriosus
» Cardiomyopathy

*» High-pitched nasal speech
» Speech delay and deficits
* Unintelligible speech

+ Ataxia
» Clumsiness
» Poor coordination and balance

» Microdontia

» Taurodontism or short roots
» High-arched or deep palate
» Periodontal disease

Dental exam

Echocardiogram, chest x-ray

Assessments, such as Ages
and Stages Questionnaires, the
Language Development Survey,
and the MacArthur-Bates
Communicative Development
Inventories

MRI



2w BBS HAS A HIGHLY VARIABLE PHENOTYPE WITH
COMMON FEATURES THAT EVOLVE OVER TIME>

As a result, most patients with BBS are diagnosed in late childhood or early adulthood®

First years of life Early childhood Late childhood
(O to 5 years) (up to 10 years) (>10 years)

Postaxial

polydactylysi©212227 Extra digits Typically surgically
(63%-81%) (postaxial) removed
Renal Anatomical Progressive Polyuria/
anomalies®'¢-1® ) . g - Y o CKD
(53%) malformations kidney disease Polydipsia
Hyperpha.giia;?g Normal birth Rapid weight gain, Severe obesity, Truncal
°'2;;';Y;2°’/) weight unusual food seeking hyperphagia persists obesity
o= (<)
im ;:’rg::;‘s’g Developmental Specialized Learning
P (>50%) delay schooling needs difficulties
Visual I .
impairments Progressive vision loss, Legal
(93%) night blindness blindness
i 5
Hypogonadism Delayed puberty

(59%-98%)

Identifying patients with BBS and treating their hyperphagia and obesity early is critical,

as these symptoms can accelerate coexisting health concerns®




I BBS IS CLINICALLY AND GENETICALLY DIVERSE"?

Factors to consider when diagnosing BBS

Clinical manifestations’%° Genetics'

* BBS is a multisystemic disorder with a highly
variable phenotype, so clinical features can
vary greatly across individuals and evolve
over time

* Genetic testing can provide additional diagnostic
information to help inform your diagnosis. For more
information visit uncoveringrareobesity.com

* Interpretation of genetic testing results can be limited
by the information currently available on the genetics
of this disease. Information around the genetics of BBS
continues to evolve

Patient history Family findings>'

* Review patients’ complete medical history.
Some clinical manifestations of BBS may
have been previously treated and/or not
recognized as a symptom of BBS

* Family members have an increased risk of
inheriting a pathogenic BBS gene, and siblings of
those affected are generally diagnosed earlier

« Genetic testing for parents and siblings may
provide further diagnostic information. Phenotype
can vary between siblings

Consider the complete patient presentation when making a diagnosis



http://uncoveringrareobesity.com

EXPAND YOUR PERSPECTIVE ON BBS

BBS is a rare autosomal recessive ciliopathy'?

- Impairment in the MC4R pathway is a root cause of hyperphagia and obesity,
2 common features of BBS*

- Other common features may include visual impairment, cognitive impairment,
renal anomalies, postaxial polydactyly, and hypogonadism?5

BBS is clinically and genetically diverse, so consider the complete patient presentation'?

A

- BBS is a multisystemic disorder with a highly variable phenotype that can evolve over time'®

« Clinical manifestations, genetics, patient history, and family findings should all be considered
when making a diagnosis

due to BBS
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