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 Burden of rare genetic disorders in developing countries (Yemen as an example)

 Natural history of untreated genetic disorders 
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Age : 24 yrs old
Onset of disease: 3 yrs
Main features:  progressive multiple joint swelling, stiffness and pain.

Progressive pseudorheumatoid dysplasia (PPD)



challenges in clinical diagnosis of PPD  
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 Misdiagnosed as neuromuscular. Also can be confused with                        

juvenile idiopathic arthritis (overlapping phenotypes).

 Severe phenotype: neglected case with unmitigated natural history



 Gene panel for Mendelian diseases (Illumina; TruSight One; 4813 genes)

 Gold standard and cost effective in such cases

 Identified a homozygous frameshift mutation in the gene WISP3

(c.868_869delAG, p.Ser290Leufs*12) in the proband.

 Definitive Dx: Progressive Pseudorheumatoid dysplasia (PPD)

Mendeliome (clinical exome) sequencing
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Sanger sequencing: verified the mutation and  co-segregation 

WISP3; c.868_869delAG



One  year later... 
Tow more Yemeni families with PPD were diagnosed by 
direct Sanger sequencing of WISP gene ( 5 exons)
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2nd PPD family

WISP3; c.300delA (p.Glu102Lysfs*21)



One  year later... 
Tow more Yemeni families with PPD were diagnosed by 
direct Sanger sequencing of WISP gene ( 5 exons)
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3rd PPD family

WISP3; c.707delG (p.Ser236Thrfs*5)



 Rare autosomal recessive disorder (70 cases reported so far).

 Primary affecting joints (enlargement, stiffness , pain).

 Onset 3-6  yrs; progressive course

 Disabling disease but with normal life expectancy

 Caused by WISP3 (WNT1-inducible-signaling pathway protein 3).

 WISP3 protein is essential for skeletal growth and cartilage 

homeostasis.

What is progressive pseudorheumatoid dysplasia (PPD)?
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Wynne-Davies et al., Bone Joint Surg (1982);  Garcia Segarra et al. Am J Med Genet C . (2012) 



 Still not completely understood

 Some studies showed:

 Mutated chondrocytes ; increased proliferation and decreased 
apoptosis

 Dysfunction of collagen synthesis and secretion

How pathogenic variants in WISP3 cause PPD? 
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Wang et. Al., Int J Endocrinol (2013),



 Only supportive treatment (such as NSAID for pain)

 Physical therapy helps in preserving joint mobility

 Surgical intervention; joint arthroplasty may be necessary in some 

cases.

Is it treatable?...
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GeneReviews® (WISP3)https://www.ncbi.nlm.nih.gov/books/NBK327267/



 PPD,  is a rare genetic disorder; can be confused with other diseases 
such as juvenile idiopathic arthritis or neuromuscular disorders. 

 Mendeliome analysis is an effective diagnostic tool for deciphering 
the cause of genetic disorders with unclear clinical presentation.

 Neglected cases of PPD may show more severe phenotype and 
unbiased natural history.

 Early diagnosis is important for timely intervention (such as physical 
therapy) and increases the well being of the patient and his family

Conclusion
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