
Early-onset, 
severe obesity 

Hyperphagia 
(insatiable hunger)

Bardet-Biedl
Syndrome

Renal
disease

Hypogonadism

What is BBS?
Bardet-Biedl syndrome (BBS) is a rare  
genetic disease that presents with a variety 
of symptoms that evolve over time, 
including1-3
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Most Common Features of BBS4,5
93%

Rod-cone dystrophy

59% to 98% 
Hypogonadism

63% to 81% 
Polydactyly

61%
Cognitive 
impairment

72% to 92%
Obesity53%

Renal anomalies

Prevalence:

Prevalence estimates may increase as 
more healthcare providers become aware 

of the clinical features of BBS and 
genetically test to aid in clinical diagnosis7,8

US
~4,000 to 5,000

individuals

Europe
~4,000 to 5,000

individuals

(Rhythm Pharmaceuticals estimate6)

Percentages represent frequency of feature appearance among individuals diagnosed with BBS.

Hyperphagia 

Solomon, living with BBS.
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More than 20 genes 
associated with BBS are 
involved in the 
melanocortin-4 receptor 
(MC4R) pathway1,2,4,9-12

AGRP, agouti-related protein; LEPR, leptin receptor; MC4R, melanocortin-4 receptor; MSH, melanocyte-stimulating hormone; NPY, neuropeptide Y; 
PCSK1, proprotein convertase subtilisin/kexin type 1; POMC, proopiomelanocortin.

Eight BBS proteins form a 
stable complex, the 
BBSome, which 
contributes to cilia 
development and function 
by trafficking intracellular 
proteins to ciliary 
membranes and potentially 
to other membrane 
compartments12

This disrupts LEPR signaling, reducing 
activation of MC4R-expressing neurons, 
and can lead to hyperphagia and 
obesity9,11,13,14

Variants in BBS genes disrupt the 
BBSome, resulting in ciliary defects and 
impaired signaling of receptors that 
regulate body weight, such as 
LEPR9,11,13,14

How is BBS diagnosed?
Diagnosis of BBS is based on clinical findings; genetic testing can help provide additional diagnostic 
information and can confirm a clinical diagnosis in nearly 80% of patients4

There is no cure for BBS, and 
patients are treated and 
monitored based on 
individual symptoms1,4

Consider the complete patient presentation and use your clinical judgment to diagnose BBS.1,2,5,15

• Rod-cone dystrophy
• Polydactyly
• Obesity
• Hypogonadism
• Renal anomalies
• Cognitive impairment
• Hyperphagia

• Speech delay or speech 
impairments

• Developmental delay
• Diabetes mellitus
• Dental anomalies
• Left ventricular hypertrophy 

or congenital heart disease
• Mild spasticity (especially 

lower limbs)

• Brachydactyly or syndactyly
• Strabismus, cataracts, or 

astigmatism
• Ataxia or poor coordination
• Anosmia or hyposmia
• Polyuria or polydipsia
• Hepatic fibrosis
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1. Disrupted BBSome and impaired LEPR trafficking

2. Reduced downstream activation of
MC4R-expressing neurons

Most common features Other features



Figure adapted with permission from Marshfield Clinic Research Institute, the research division of Marshfield Clinic Health System.
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Hyperphagia is generally characterized by the following5,19:

Obesity may have a detrimental impact on long-term health, due to its association with 
increased morbidity, social stigma, and reduced quality of life17

Obesity in BBS
Obesity can begin in childhood and can increase in severity with age4,16 

Hyperphagia may contribute to obesity in patients with BBS5,18
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Mean Body Mass Index (BMI) of Patients With BBS by Age20

Excessive drive 
to eat
Severe preoccupation 
with food
In severe cases, stealing 
food, night eating, 
eating food from the 
trash

Distress and 
functional 
impairment due to 
denial of food

Insatiable hunger
Heightened and
prolonged hunger
Longer time to reach 
satiation
Shorter duration of satiety



Bardet-Biedl
Syndrome

4

References

1. Forsythe E, Kenny J, Bacchelli C, Beales PL. Managing Bardet-Biedl syndrome—now and in the future. Front 
Pediatr. 2018;6:23.

2. Forsyth RL, Gunay-Aygun M. Bardet-Biedl syndrome overview. In: Adam MP, Everman DB, Mirzaa GM, Pagon RA,
Wallace SE, eds. GeneReviews. University of Washington, Seattle; 1993-2022. Accessed May 27, 2021. 
https://www.ncbi.nlm.nih.gov/books/NBK1363/

3. Pomeroy J, Krentz AD, Richardson JG, et al. Bardet-Biedl syndrome: weight patterns and genetics in a rare obesity 
syndrome. Pediatr Obes. 2021;16(2):e12703.

4. Forsythe E, Beales PL. Bardet-Biedl syndrome. Eur J Hum Genet. 2013;21(1):8-13.
5. Sherafat-Kazemzadeh R, Ivey L, Kahn SR, et al. Hyperphagia among patients with Bardet-Biedl syndrome. Pediatr 

Obes. 2013;8(5):e64-e67.
6. Data on file, Rhythm Pharmaceuticals.
7. National Organization for Rare Disorders. Bardet-Biedl syndrome. Accessed March 8, 2021. 

https://rarediseases.org/rare-diseases/bardet-biedl-syndrome/ 
8. Suspitsin EN, Imyanitov EN. Bardet-Biedl syndrome. Mol Syndromol. 2016;7:62-71.
9. Guo DF, Rahmouni K. Molecular basis of the obesity associated with Bardet-Biedl syndrome. Trends Endocrinol 

Metab. 2011;22(7):286-293.
10. Schaefer E, Delvallée C, Mary L, et al. Identification and characterization of known biallelic mutations in the IFT27 

(BBS19) gene in a novel family with Bardet-Biedl syndrome. Front Genet. 2019;10:21.
11. Seo S, Guo DF, Bugge K, Morgan DA, Rahmouni K, Sheffield VC. Requirement of Bardet-Biedl syndrome proteins for 

leptin receptor signaling. Hum Mol Genet. 2009;18(7):1323-1331.
12. Guo D-F, Cui H, Zhang Q, et al. The BBSome controls energy homeostasis by mediating the transport of the leptin 

receptor to the plasma membrane. PLoS Genet. 2016;12(2):e1005890.
13. Yazdi FT, Clee SM, Meyre D. Obesity genetics in mouse and human: back and forth, and back again. PeerJ. 

2015;3:e856.
14. Wang L, Liu Y, Stratigopoulos G, et al. Bardet-Biedl syndrome proteins regulate intracellular signaling and neuronal 

function in patient-specific iPSC-derived neurons. J Clin Invest. 2021;131(8):146287.
15. Beales PL, Elcioglu N, Woolf AS, Parker D, Flinter FA. New criteria for improved diagnosis of Bardet-Biedl 

syndrome: results of a population survey. J Med Genet. 1999;36(6):437-446.
16. Katsanis N, Ansley SJ, Badano JL, et al. Triallelic inheritance in Bardet-Biedl syndrome, a Mendelian recessive 

disorder. Science. 2001;293(5538):2256-2259.
17. Centers for Disease Control and Prevention. Childhood obesity causes & consequences. Accessed March 16, 2021. 

https://www.cdc.gov/obesity/childhood/causes.html
18. Pigeyre M, Yazdi FT, Kaur Y, Meyre D. Recent progress in genetics, epigenetics and metagenomics unveils the 

pathophysiology of human obesity. Clin Sci (Lond). 2016;130(12):943-986.
19. Heymsfield SB, Avena NM, Baier L, et al. Hyperphagia: current concepts and future directions. Proceedings of the 

2nd International Conference on Hyperphagia. Obesity (Silver Spring). 2014;22(suppl 1):S1-S17.
20. Marshfield Clinic Research Foundation. Body mass index patterns in BBS. Accessed March 5, 2021. 

https://www.bbs-registry.org/bbs-news/body-mass-index-patterns-in-bbs 

US-IC1-2100009 (09/2023)© 2023, Rhythm Pharmaceuticals, Inc. All rights reserved. Rhythm 
and its logo are trademarks of Rhythm Pharmaceuticals, Inc.




