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Introduction 

Global developmental delay (GDD) is defined as the inability to 

meet expected neurodevelopment milestones in various areas of 

functioning (intellectual and adaptative) in children younger 

than five years-old [1-3]. Its prevalence is 1-3% in the general 

population and about 1/3 of the children with GDD will develop 

intellectual disability (ID), which is a neurodevelopmental 

disorder consisting of limitations in both intelligence and 

adaptive skills, affecting at least one of the three adaptive 

domains (conceptual, social, and practical). There is a wide 

spectrum regarding the severity of the ID, and, as far as etiology 

is concerned, there is a panoply of possible causes and 

conditions that may explain the occurrence of ID, with genetic 

abnormalities being one of the most predominant causes [1-4]. 
 

The authors present a case of a mutation in chromosome 6p22.3, 

encompassing the JARID2 (jumonji, AT rich interactive domain 

2) gene, which encodes an important transcriptional repressor 

protein, that regulates the activity of various histone 

methyltransferase complexes [5,6]. JARID2 has an important 

role in epigenetic regulation of development, differentiation and 

maintenance of embryonic cells (including in the cardiovascular 

system, liver, hematopoiesis and neural tube fusion) [5-8]. 
 

Partial or total deletions of JARID2 gene or even single-

nucleotide arrangements lead to its haploinsufficiency, thus 

explaining a clinically distinct neurodevelopmental syndrome 

[5-6,8]. 
 

Case Description 

A 19 month-old girl was referred to the Pediatric consultation 

with suspected neurodevelopmental delay. Pre and perinatal 

history were irrelevant. Physical examination showed a frontal 

hemangioma (already under treatment with propranolol, with 

good response), prominent forehead, strabismus, hypertelorism, 

pectus excavatum and slightly hypotonic lower limbs, without 

other alterations. She also presented, as suspected, a GDD, more 

accentuated in terms of global motricity. 
 

First-tier etiological investigation included array-CGH, which 

revealed a “de novo” 36kb deletion on the short arm of 

chromosome 6 at p22.3 level, encompassing the JARID2 gene, 

critical in cardiovascular development and also associated with 

autism spectrum disorder, ID and some dysmorphic 

characteristics. Genetic testing revealed that this deletion was 

not inherited from the parents. The child started early 

multidisciplinary therapeutic intervention including speech 

therapy and occupational therapy, with a good clinical evolution 

in the subsequent years. She maintains regular follow-up and 

currently, at 11 years-old, she is attending school (5th grade) 

with good school performance, without needing special 

education services. 
 

Discussion/ Conclusion 

There have been only very few cases of JARID2 

haploinsufficiency described in literature and regarding clinical 

presentation, ID (mild to severe) seems to be transversal to the 

majority of the patients with JARID2 haploinsufficiency. 

Patients may also present some dysmorphic characteristics such 

as eye abnormalities, craniofacial malformations (prominent 

forehead, hypo or hypertelorism, strabismus, full lips, among 

others), abnormalities involving hands or feet (pes planus, 

clinodactyly, single palmar crease), kidney and heart defects, 

and other nneurological abnormalities, such as epilepsysy, lack 

of coordination and/or muscular hypotonia [5-8].  
 

In fact, a study [5] analysed five patients with JARID2 

haploinsufficiency and their clinical presentation: all of the 

patients presented ID, ranging from borderline to severe, several 

dysmorphic characteristics and most of them had gait  
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Disturbance. Two of the patients also had hypotonia and other 

two had seizures [5]. 
 

In another cohort of 16 patients, 11 patients presented ID, three 

presented borderline functioning and one patient had learning 

difficulties. All of them had a history of neurodevelopment 

delay and all presented a wide combination of dysmorphic 

characteristics. Half of them presented features of autism 

spectrum disorder, 44% exhibit behaviour abnormalities such as 

aggressive demeanour and trouble socialisation, and one subject 

presented two psychotic episodes [6]. 
 

With similar results to the ones described, in another study [8] 

with 11 patients, most of them had ID and all of them had a 

history of GDD. Three of the patients had gait disturbance and 

three had hypotonia. Most of them also presented dysmorphic 

characteristics [8].  
 

In contrast, in our case, the child presented mild GDD with no 

evolution to ID. In fact, she is enrolled in the 5th grade and has 

been having good grades with no adaptive or inclusive 

measures. She also has some dysmorphic characteristics that 

became more evident with growth, such as forehead 

hemangioma, prominent forehead, strabismus, hypertelorism 

and pectus excavatum. She exhibits a phenotype concordant 

with those described in literature, but milder.  
 

Many authors have been proposing that different breakpoints 

and sizes of the deletion may explain the wide spectrum of 

phenotypical characteristics [5-6,8]. In the presented case, the 

size of the deletion was 36Kb. 
 

Our case highlights the fact that a genetic diagnosis does not 

define the patient’s prognosis: a rare mutation that has been 

described in literature to be associated with a neurodevelopment 

syndrome with ID, exhibited a different neurocognitive pattern 

in our patient, with a favourable outcome. 
 

References 
 

1. Pivalizza P. (2022) Intellectual disability (ID) in children: 

Clinical features, evaluation, and diagnosis. Available at: 

https://www.uptodate.com/contents/intellectual-disability-

id-in-children-clinical-features-evaluation-and-diagnosis 

(Accessed: 24 february 2023); 

2. Pivalizza P, Lalani S. (2023) Intellectual disability in 

children: Evaluation for a cause. Available at: 

https://www.uptodate.com/contents/intellectual-disability-

in-children-evaluation-for-a-cause (Accessed: 24 february 

2023); 

3. Pivalizza P. (2022) Intellectual disability (ID) in children: 

Management, outcomes, and prevention. Available at: 

https://www.uptodate.com/contents/intellectual-disability-

id-in-children-management-outcomes-and-prevention 

(Accessed: 24 february 2023); 

4. Hall, I., Strydom, A., Richards, M., Hardy, R., Bernal, J. & 

Wadsworth, M. (2005) ‘Social outcomes in adulthood of 

children with intellectual impairment: evidence from a birth 

cohort’, Journal of Intellectual Disability Research, 49(3), 

pp. 70-82. Available at: https://doi.org/10.1111/j.1365-

2788.2005.00636.x; 

5. Barøy, T., Misceo, D., Strømme, P., Stray-Pedersen, A., 

Holmgren, A., Rødningen, OK., Blomhoff, A., Helle, JR., 

Stormyr, A., Tvedt, B., Fannemel, M. & Frengen, E. (2013) 

‘Haploinsufficiency of two histone modifier genes on 

6p22.3, ATXN1 and JARID2, is associated with intellectual 

disability’, Orphanet Journal of Rare Diseases, 8, pp. 3. 

Available at: https://doi.org/10.1186/1750-1172-8-3; 

6. Verberne, E., Goh, S., England, J., van Ginkel, M., Rafael-

Croes, L., Maas, S., Polstra, A., Zarate, Y.A., Bosanko, 

K.A., Pechter, K.B., Bedoukian, E., Izumi, K., Chaudhry, 

A., Robin, N.H., Boothe, M., Lippa, N.C., Aggarwal, V., 

De Vivo, D.C., Lehman, A., Study, C., Stockler, S., Bruel, 

A.L., Isidor, B., Lemons, J., Rodriguez-Buritica, D.F., 

Richmond, C.M., Stark, Z., Agrawal, P.B., Kooy, R.F., 

Meuwissen, M.E.C., Koolen, D.A., Pfundt, R., Lieden, A., 

Anderlid, B.M., Glatz, D., Mannens, M.M.A.M., Bakshi, 

M., Mallette, F.A., van Haelst, M.M. & Campeau, P.M. 

(2020) ‘JARID2 haploinsufficiency is associated with a 

clinically distinct neurodevelopmental syndrome’, Genetics 

in Medline, 23(2), pp. 374-383. Available at: 

https://doi.org/10.1038/s41436-020-00992-z; 

7. Al-Raawi, D., Jones, R., Wijesinghe, S., Halsall, J., Petric, 

M., Roberts, S., Hotchin, N.A. & Kanhere, A. (2018) ‘A 

novel form of JARID2 is required for differentiation in 

lineage-committed cells’, The EMBO Journal, 38, pp. 

e98449. Available at: 

https://doi.org/10.15252/embj.201798449; 

8. Verberne, E., Laan, L., Haghshenas, S., Rooney, K., Levy, 

M.A., Alders, M., Maas, S.M., Jansen, S., Lieden, A., 

Anderlid, B.M., Rafael-Croes, L., Campeau, P.M., 

Chaudhry, A., Koolen, D.A., Pfundt, R., Hurst, A.C.E., 

Tran-Mau-Them, F., Bruel, A.L., Lambert, L., Isidor, B., 

Mannens, M.M.A.M., Sadikovic, B., Henneman, P. & van 

Haelst, M.M. (2022) ‘DNA Methylation Signature 

for JARID2-Neurodevelopmental Syndrome’, Int. J. Mol. 

Sci, 23, pp. e8001. Available at: 

https://doi.org/10.3390/ijms23148001. 

 

 
 

 

 

 

 

 

 

 Copyright: © 2023 Azevedo ACd. This Open Access Article is licensed under a Creative Commons Attribution 4.0 International (CC BY 

4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited. 

 
Eur J Pedia Neon, 2023                                                                                                                                                                                                 Page: 2 of 2 

https://doi.org/10.1111/j.1365-2788.2005.00636.x
https://doi.org/10.1111/j.1365-2788.2005.00636.x
https://doi.org/10.1186/1750-1172-8-3
https://doi.org/10.1038/s41436-020-00992-z
https://doi.org/10.15252/embj.201798449
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

