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Research Publications


Browse scientific publications from the NIH-funded RDCRN network and its 20 consortia or research teams to find information about rare disease research and read rare disease publications. Publications are sorted by consortium and year.


>  Click on the arrow to the left of a citation to view a summary of the publication, where available.
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                                                                    Quantification of enlarged deep medullary vein volumes in Sturge-Weber syndrome.
                                                                    Jeong JW, Lee MH, Luat AF, Xuan Y, Haacke EM, Juhász C.
                                  Quant Imaging Med Surg. 2024 Feb 1;14(2):1916-1929. doi: 10.21037/qims-23-1271. Epub 2024 Jan 23. PMID: 38415136; PMCID: PMC10895099.
                                

                              

                                                           
                              
                                Sturge-Weber syndrome (SWS) is a condition resulting in abnormal blood vessel formation in the brain, eyes, and skin at birth. In patients with SWS, enlarged deep medullary veins—mostly located in the white matter in the brain—may form early and can expand during the first years of life to provide compensatory collateral venous drainage of brain regions affected by leptomeningeal venous malformations localized on the brain surface.



The extent of enlarged deep veins during the early SWS disease course could be an imaging marker of this deep venous remodeling in an attempt to compensate for impaired brain surface venous blood flow. In this prospective imaging study, researchers used brain magnetic resonance imaging (MRI) to develop and optimize a quantitative approach to measure deep vein volumes in the affected brain of young patients with SWS and compare the findings to those of their healthy siblings. 



By combining two types of MRI (susceptibility-weighted imaging and volumetric T1 images), the authors were able to measure the volumes of deep veins, which were 10-12 fold higher than venous volumes in their healthy siblings. Greater deep vein volumes were associated with lower cortical surface area of the affected hemisphere, a measure of cortical atrophy. This new analytic approach of brain MRI can provide an objective way to assess the extent of deep venous remodeling in SWS and other disorders affecting the medullary veins of the brain.
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                                                                    A feasibility study for quantitative assessment of cerebrovascular malformations using flutriciclamide ([(18)F]GE-180) PET/MRI.
                                                                    Kim SJW, Lupo JM, Chen Y, Pampaloni MH, VanBrocklin HF, Narvid J, Kim H, Seo Y.
                                  Front Med (Lausanne). 2023 Apr 5;10:1091463. doi: 10.3389/fmed.2023.1091463. eCollection 2023.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Comparing Characteristics and Treatment of Brain Vascular Malformations in Children and Adults with HHT.
                                                                    Kilian A, Latino GA, White AJ, Ratjen F, McDonald J, Whitehead KJ, Gossage JR, Krings T, Lawton MT, Kim H, Faughnan ME, The Brain Vascular Malformation Consortium Hht Investigator Group.
                                  J Clin Med. 2023 Apr 4;12(7):2704. doi: 10.3390/jcm12072704.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Deep Venous Remodeling in Unilateral Sturge-Weber Syndrome: Robust Hemispheric Differences and Clinical Correlates.
                                                                    Juhász C, Luat AF, Behen ME, Gjolaj N, Jeong JW, Chugani HT, Kumar A.
                                  Pediatr Neurol. 2023 Feb;139:49-58. doi: 10.1016/j.pediatrneurol.2022.11.011. Epub 2022 Nov 25. PMID: 36521316; PMCID: PMC9840672.
                                

                              

                                                           
                              
                                Sturge-Weber syndrome (SWS) is a condition resulting in abnormal blood vessel development in the brain, eyes, and skin at birth. In patients with SWS, enlarged deep medullary veins (EDMVs)—located in the white matter in the brain—could allow for drainage of brain regions affected by leptomeningeal venous malformations (LVM), a type of vascular malformation of the brain. In this study, researchers evaluated the prevalence, extent, hemispheric differences, and clinical correlates of EDMVs in SWS. Fifty children with SWS underwent brain magnetic resonance imaging that included susceptibility weighted imaging, as well as neurocognitive evaluations. The team then assessed the extent of EDMVs, comparing between patients with right and left hemispheric SWS. Results show that EDMVs are common in SWS. For patients with right hemispheric SWS, extensive EDMVs appear to develop more commonly and earlier than in left hemispheric SWS. Authors note that deep venous remodeling may contribute to better clinical outcomes in some patients with SWS.

                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Intracranial Hemorrhage Rate and Lesion Burden in Patients With Familial Cerebral Cavernous Malformation.
                                                                    Weinsheimer S, Nelson J, Abla AA, Ko NU, Tsang C, Okoye O, Zabramski JM, Akers A, Zafar A, Mabray MC, Hart BL, Morrison L, McCulloch CE, Kim H; Brain Vascular Malformation Consortium Cerebral Cavernous Malformation Investigator Group.
                                  J Am Heart Assoc. 2023 Feb 7;12(3):e027572. doi: 10.1161/JAHA.122.027572. Epub 2023 Jan 25. PMID: 36695309; PMCID: PMC9973654.
                                

                              

                                                           
                              
                                Familial cerebral cavernous malformation (CCM) is an inherited disease characterized by abnormally enlarged spaces in the brain where blood collects near irregularly shaped, enlarged capillaries (tiny blood vessels) which have abnormally thin walls prone to leaking. CCM can cause intracranial hemorrhage (ICH), which can lead to death or long-term neurological damage. However, few studies have focused on ICH rates and risk factors in familial CCM.


In this study, researchers report ICH rates and assess whether CCM lesion burden—a disease severity marker—is associated with risk of symptomatic ICH in familial CCM. The team studied 386 patients with familial CCM with follow‐up data enrolled in the Brain Vascular Malformation Consortium CCM Project.


Results show that patients with familial CCM with a prior history of an ICH event are at higher risk for rehemorrhage during follow‐up. In addition, CCM lesion burden is significantly associated with an increased risk of subsequent symptomatic ICH. Authors note that these findings demonstrate the importance of lesion burden as a predictor of patient outcomes, which can also help to assess patient risk.

                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    The Potential Role of MiRs-139-5p and -454-3p in Endoglin-Knockdown-Induced Angiogenic Dysfunction in HUVECs.
                                                                    Cannavicci A, Zhang Q, Kutryk MJB.
                                  Int J Mol Sci. 2023 Mar 3;24(5):4916. doi: 10.3390/ijms24054916.
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                                                                    A novel somatic mutation in GNAQ in a capillary malformation provides insight into molecular pathogenesis.
                                                                    Galeffi F, Snellings DA, Wetzel-Strong SE, Kastelic N, Bullock J, Gallione CJ, North PE, Marchuk DA.
                                  Angiogenesis. 2022 May 30. doi: 10.1007/s10456-022-09841-w. Epub ahead of print. PMID: 35635655.
                                

                              

                                                           
                              
                                Sturge-Weber syndrome (SWS) is a condition resulting in abnormal blood vessel development in the brain, eyes, and skin at birth. A hallmark feature is capillary malformation, also known as a port-wine birthmark (a red, pink, or purple facial birthmark). SWS and capillary malformations are both caused by mutations in the GNAQ gene. 

In this study, researchers sequenced skin biopsies of capillary malformations from nine patients. They identified the same type of GNAQ mutation (R183Q) in nearly all samples. However, one sample exhibited a new type of GNAQ mutation (Q209R). To explore its effects, the team compared this new mutation with other GNAQ mutations. 

The authors found that although the different mutations varied in signaling strength, they all had the same effects in cells. Since some of these same mutations are also found in cancer, pharmaceutical companies are working on inhibiting the effects of this gene. Thus, drugs that may work for certain cancers with GNAQ mutations may also work for SWS.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A single-cell atlas of the normal and malformed human brain vasculature.
                                                                    Winkler EA, Kim CN, Ross JM, Garcia JH, Gil E, Oh I, Chen LQ, Wu D, Catapano JS, Raygor K, Narsinh K, Kim H, Weinsheimer S, Cooke DL, Walcott BP, Lawton MT, Gupta N, Zlokovic BV, Chang EF, Abla AA, Lim DA, Nowakowski TJ.
                                  Science. 2022 Mar 4;375(6584):eabi7377. doi: 10.1126/science.abi7377. Epub 2022 Mar 4.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Endoluminal Biopsy for Molecular Profiling of Human Brain Vascular Malformations.
                                                                    Winkler E, Wu D, Gil E, McCoy D, Narsinh K, Sun Z, Mueller K, Ross J, Kim H, Weinsheimer S, Berger M, Nowakowski T, Lim D, Abla A, Cooke D.
                                  Neurology. 2022 Apr 19;98(16):e1637-e1647. doi: 10.1212/WNL.0000000000200109. Epub 2022 Feb 10.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Maximizing Brain Health After Hemorrhagic Stroke: Bugher Foundation Centers of Excellence.
                                                                    Sheth KN, Anderson CD, Biffi A, Dlamini N, Falcone GJ, Fox CK, Fullerton HJ, Greenberg SM, Hemphill JC, Kim A, Kim H, Ko NU, Roland JL, Sansing LH, van Veluw SJ, Rosand J.
                                  Stroke. 2022 Mar;53(3):1020-1029. doi: 10.1161/STROKEAHA.121.036197. Epub 2022 Feb 3.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    MicroRNA-132-3p, Downregulated in Myeloid Angiogenic Cells from Hereditary Hemorrhagic Telangiectasia Patients, Is Enriched in the TGFβ and PI3K/AKT Signalling Pathways.
                                                                    Cannavicci A, Zhang Q, Faughnan ME, Kutryk MJB.
                                  Genes (Basel). 2022 Apr 9;13(4):665. doi: 10.3390/genes13040665.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Neurovascular Complications and Pulmonary Arteriovenous Malformation Feeding Artery Size.
                                                                    Ananiadis T, Faughnan ME, Clark D, Prabhudesai V, Kim H, Lawton MT, Vozoris NT; Brain Vascular Malformation Consortium HHT Investigator Group.
                                  Ann Am Thorac Soc. 2022 Apr 20. doi: 10.1513/AnnalsATS.202202-130RL. Online ahead of print.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Quantification metrics for telangiectasia using optical coherence tomography.
                                                                    Cardinell JL, Ramjist JM, Chen C, Shi W, Nguyen NQ, Yeretsian T, Choi M, Chen D, Clark DS, Curtis A, Kim H, Faughnan ME, Yang VXD; Brain Vascular Malformation Consortium HHT Investigator Group.
                                  Sci Rep. 2022 Feb 2;12(1):1805. doi: 10.1038/s41598-022-05272-1.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Robotics for neuroendovascular intervention: Background and primer.
                                                                    Narsinh KH, Paez R, Mueller K, Caton MT, Baker A, Higashida RT, Halbach VV, Dowd CF, Amans MR, Hetts SW, Norbash AM, Cooke DL.
                                  Neuroradiol J. 2022 Feb;35(1):25-35. doi: 10.1177/19714009211034829. Epub 2021 Aug 16.
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                                                                    Assessing the association of common genetic variants in EPHB4 and RASA1 with phenotype severity in familial cerebral cavernous malformation.
                                                                    Choksi F, Weinsheimer S, Nelson J, Pawlikowska L, Fox CK, Zafar A, Mabray MC, Zabramski J, Akers A, Hart BL, Morrison L, McCulloch CE, Kim H.
                                  Mol Genet Genomic Med. 2021 Sep 7:e1794. doi: 10.1002/mgg3.1794. Online ahead of print.
                                

                              

                                                           
                              
                                Cerebral cavernous malformations (CCMs) are collections of small blood vessels in the brain that are enlarged and irregular in structure, leading to altered blood flow. While approximately 25 percent of individuals with CCMs never experience any related medical problems, other people with CCMs may experience serious symptoms such as headaches, seizures, paralysis, hearing or vision deficiencies, and cerebral hemorrhage.

In addition to lesions in the brain, familial cases have lesions present on the skin. Interestingly, similar appearing skin lesions have been reported in another inherited vascular disease called capillary malformation-arteriovenous malformation (CM-AVM), which is caused by mutations in RASA1 and EPHB4. 

In this study, researchers investigated whether common variants in the EPHB4 and RASA1 genes are associated with familial CCM disease severity, including intracranial hemorrhage (ICH), total lesions, and large lesion counts. They found that EPHB4 variants were not associated with CCM severity, but a common RASA1 variant may be associated with ICH and large lesion count. 

These findings could improve understanding of the natural history of CCM, leading to better predictions of disease course and new medical therapies for treatment.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Combined Use of X-ray Angiography and Intraprocedural MRI Enables Tissue-based Decision Making Regarding Revascularization during Acute Ischemic Stroke Intervention.
                                                                    Narsinh KH, Kilbride BF, Mueller K, Murph D, Copelan A, Massachi J, Vitt J, Sun CH, Bhat H, Amans MR, Dowd CF, Halbach VV, Higashida RT, Moore T, Wilson MW, Cooke DL, Hetts SW.
                                  Radiology. 2021 Apr;299(1):167-176. doi: 10.1148/radiol.2021202750. Epub 2021 Feb 9.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Consensus Statement for the Management and Treatment of Sturge-Weber Syndrome: Neurology, Neuroimaging, and Ophthalmology Recommendations.
                                                                    Sabeti S, Ball KL, Bhattacharya SK, Bitrian E, Blieden LS, Brandt JD, Burkhart C, Chugani HT, Falchek SJ, Jain BG, Juhasz C, Loeb JA, Luat A, Pinto A, Segal E, Salvin J, Kelly KM.
                                  Pediatr Neurol. 2021 Aug;121:59-66. doi: 10.1016/j.pediatrneurol.2021.04.013. Epub 2021 May 6.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Cyclo-oxygenase 2, a putative mediator of vessel remodeling, is expressed in the brain AVM vessels and associates with inflammation.
                                                                    Keränen S, Suutarinen S, Mallick R, Laakkonen JP, Guo D, Pawlikowska L, Jahromi BR, Rauramaa T, Ylä-Herttuala S, Marchuk D, Krings T, Koivisto T, Lawton M, Radovanovic I, Kim H, Faughnan ME, Frösen J.
                                  Acta Neurochir (Wien). 2021 Sep;163(9):2503-2514. doi: 10.1007/s00701-021-04895-z. Epub 2021 Jun 29.
                                

                              

                                                           
                              
                                Brain ateriovenous malformations (bAVM) are rare vascular anomalies that may bleed causing epilepsy, neurological deficits, or death. Cyclo-oxygenase-2 (COX2) is an enzyme that plays a key role in promoting inflammation. Researchers examined tissue samples from surgery of 139 patients with bAVMs and compared them to 21 normal samples. They were seeking to determine if COX2 is expressed in bAVMs and whether it associates with inflammation and hemorrhage in these lesions. They concluded that COX2 is induced in bAVMs, and possibly participates in the regulation of vessel wall remodeling and ongoing inflammation. Authors suggest that COX2 may be a target for drug therapy stabilizing bAVMs.  
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Endoglin deficiency impairs VEGFR2 but not FGFR1 or TIE2 activation and alters VEGF-mediated cellular responses in human primary endothelial cells.
                                                                    Zhang Q, Wang C, Cannavicci A, Faughnan ME, Kutryk MJB.
                                  Transl Res. 2021 Sep;235:129-143. doi: 10.1016/j.trsl.2021.04.005. Epub 2021 Apr 22.
                                

                              

                                                           
                              
                                Hereditary hemorrhagic telangiectasia (HHT) is an inherited disorder of the blood vessels that can cause excessive bleeding. People with HHT can develop abnormal blood vessels called arteriovenous malformations (AVMs) in several areas of the body, including the skin, brain, lungs, liver, or intestines. Endoglin (ENG) is one of the genes commonly mutated in this autosomal dominant disease. In this study, researchers sought to investigate the interplay of the ENG gene with several other genes in endothelial cells. They found that ENG deficiency alters the vascular endothelial growth factor (VEGF)/VEGFR2 pathway, which may play a role in the development of HHT.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Identification of a Mosaic Activating Mutation in GNA11 in Atypical Sturge-Weber Syndrome.
                                                                    Thorpe J, Frelin LP, McCann M, Pardo CA, Cohen BA, Comi AM, Pevsner J.
                                  J Invest Dermatol. 2021 Mar;141(3):685-688. doi: 10.1016/j.jid.2020.03.978. Epub 2020 Aug 7.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Intracranial hemorrhage due to central venous occlusion from hemodialysis access: A case report.
                                                                    Mirza MH, Schwertner A, Kohlbrenner R, Dowd CF, Narsinh KH.
                                  Interdiscip Neurosurg. 2021 Jun;24:101081. doi: 10.1016/j.inat.2020.101081. Epub 2021 Jan 4.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Intrasaccular flow disruption (WEB) of a large wide-necked basilar apex aneurysm using PulseRider-assistance.
                                                                    Narsinh KH, Caton MT, Mahmood NF, Higashida RT, Halbach VV, Hetts SW, Amans MR, Dowd CF, Cooke DL.
                                  Interdiscip Neurosurg. 2021 Jun;24:101072. doi: 10.1016/j.inat.2020.101072. Epub 2020 Dec 29.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Multicenter Research Data of Epilepsy Management in Patients With Sturge-Weber Syndrome.
                                                                    Smegal LF, Sebold AJ, Hammill AM, Juhász C, Lo WD, Miles DK, Wilfong AA, Levin AV, Fisher B, Ball KL, Pinto AL, Comi AM; National Institutes of Health Sponsor: Rare Disease Clinical Research Consortium (RDCRN) Brain Vascular Malformation Consortium (BVMC) SWS Investigator Group.
                                  Pediatr Neurol. 2021 Jun;119:3-10. doi: 10.1016/j.pediatrneurol.2021.02.006. Epub 2021 Mar 5.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Pilot investigation of circulating angiogenic and inflammatory biomarkers associated with vascular malformations.
                                                                    Wetzel-Strong SE, Weinsheimer S, Nelson J, Pawlikowska L, Clark D, Starr MD, Liu Y, Kim H, Faughnan ME, Nixon AB, Marchuk DA.
                                  Orphanet J Rare Dis. 2021 Sep 3;16(1):372. doi: 10.1186/s13023-021-02009-7.
                                

                              

                                                           
                              
                                Vascular malformations are growths composed of blood vessels involving arteries, veins, capillaries, and lymphatics. Patients with vascular malformations in the central nervous system may experience a range of debilitating or life-threatening symptoms including seizures, headaches, and increased risk of cerebral hemorrhage.

Due to their inaccessible location, these malformations are difficult to monitor and treat. Therefore, biomarkers from a non-invasive tissue source, such as blood, may aid in predicting disease severity and outcomes.

In this study, researchers compared circulating biomarker levels in plasma from patients with sporadic brain arteriovenous malformation (BAVM), familial cerebral cavernous malformations (CCM), and hereditary hemorrhagic telangiectasia (HHT). They found that biomarkers may be unique to each type of vascular malformation, indicating potential usefulness in assessing phenotypic traits of vascular malformations.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Predictors of mortality in patients with hereditary hemorrhagic telangiectasia.
                                                                    Thompson KP, Nelson J, Kim H, Pawlikowska L, Marchuk DA, Lawton MT, Faughnan ME; Brain Vascular Malformation Consortium HHT Investigator Group.
                                  Orphanet J Rare Dis. 2021 Jan 6;16(1):12. doi: 10.1186/s13023-020-01579-2.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Quantitative EEG improves prediction of Sturge-Weber syndrome in infants with port-wine birthmark.
                                                                    Gill RE, Tang B, Smegal L, Adamek JH, McAuliffe D, Lakshmanan BM, Srivastava S, Quain AM, Sebold AJ, Lin DDM, Kossoff EH, Caffo B, Comi AM, Ewen JB.
                                  Clin Neurophysiol. 2021 Oct;132(10):2440-2446. doi: 10.1016/j.clinph.2021.06.030. Epub 2021 Aug 5.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Seizure Incidence Rates in Children and Adults With Familial Cerebral Cavernous Malformations.
                                                                    Fox CK, Nelson J, McCulloch CE, Weinsheimer S, Pawlikowska L, Hart B, Mabray M, Zafar A, Morrison L, Zabramski JM, Akers A, Kim H.
                                  Neurology. 2021 Aug 13;97(12):e1210-6. doi: 10.1212/WNL.0000000000012569. Online ahead of print.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Sirolimus Treatment in Sturge-Weber Syndrome.
                                                                    Sebold AJ, Day AM, Ewen J, Adamek J, Byars A, Cohen B, Kossoff EH, Mizuno T, Ryan M, Sievers J, Smegal L, Suskauer SJ, Thomas C, Vinks A, Zabel TA, Hammill AM, Comi AM.
                                  Pediatr Neurol. 2021 Feb;115:29-40. doi: 10.1016/j.pediatrneurol.2020.10.013. Epub 2020 Nov 2.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Systemic and CNS manifestations of inherited cerebrovascular malformations.
                                                                    Hart BL, Mabray MC, Morrison L, Whitehead KJ, Kim H.
                                  Clin Imaging. 2021 Jul;75:55-66. doi: 10.1016/j.clinimag.2021.01.020. Epub 2021 Jan 20.
                                

                              

                                                           
                              
                                Review paper examines imaging and clinical features of cerebrovascular malformations with a genetic basis, summarizing the current state of knowledge of these conditions, salient features regarding mechanisms of development, and treatment prospects.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Utility of modified Rankin Scale for brain vascular malformations in hereditary hemorrhagic telangiectasia.
                                                                    Thompson KP, Nelson J, Kim H, Weinsheimer SM, Marchuk DA, Lawton MT, Krings T, Faughnan ME; Brain Vascular Malformation Consortium HHT Investigator Group.
                                  Orphanet J Rare Dis. 2021 Sep 19;16(1):390. doi: 10.1186/s13023-021-02012-y.
                                

                              

                                                         

                                                      

                          

                        

                      

                                                                
                        
                          
                            2020
                          
                        

                        
                          
                          
                                                        
                              
                                

                                

                                
                                                                    Brain Arteriovenous Malformation Recurrence After Apparent Microsurgical Cure: Increased Risk in Children Who Present With Arteriovenous Malformation Rupture.
                                                                    Copelan A, Drocton G, Caton MT, Smith ER, Cooke DL, Nelson J, Abla AA, Fox C, Amans MR, Dowd CF, Halbach VV, Higashida RT, Lawton MT, Kim H, Fullerton HJ, Gupta N, Hetts SW; UCSF Center For Cerebrovascular Research and UCSF Pediatric Brain Center.
                                  Stroke. 2020 Oct;51(10):2990-2996. doi: 10.1161/STROKEAHA.120.030135. Epub 2020 Sep 11.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Clinical outcomes after revascularization for pediatric moyamoya disease and syndrome: A single-center series.
                                                                    Morshed RA, Abla AA, Murph D, Dao JM, Winkler EA, Burkhardt JK, Colao K, Hetts SW, Fullerton HJ, Lawton MT, Gupta N, Fox CK.
                                  J Clin Neurosci. 2020 Sep;79:137-143. doi: 10.1016/j.jocn.2020.07.016. Epub 2020 Aug 19.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Computed tomography perfusion abnormalities after carotid endarterectomy help in the diagnosis of reversible cerebral vasoconstriction syndrome.
                                                                    Isikbay M, Narsinh KH, Arroyo S, Smith WS, Cooke DL, Higashida RT, Amans MR.
                                  J Vasc Surg Cases Innov Tech. 2020 Oct 27;7(1):171-175. doi: 10.1016/j.jvscit.2020.10.010. eCollection 2021 Mar.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Cutaneous findings of familial cerebral cavernous malformation syndrome due to the common Hispanic mutation.
                                                                    Manole AK, Forrester VJ, Zlotoff BJ, Hart BL, Morrison LA.
                                  Am J Med Genet A. 2020 May;182(5):1066-1072. doi: 10.1002/ajmg.a.61519. Epub 2020 Feb 26.
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                                Osteogenesis imperfecta (OI) is a genetic disorder characterized by bone fragility and fractures. Symptoms include short stature, dental abnormalities, hearing loss, scoliosis, and chronic pain. Although research on the functional outcomes of OI is growing, few studies are examining the psychosocial outcomes of pain in OI.


In this study, researchers interviewed 15 adults with OI to understand pain-related experiences. First, the team developed an interview guide focused on topics related to pain and mental health challenges. Next, the team interviewed participants and analyzed transcripts to identify common themes.


Results show that participants experience chronic and acute pain related to OI. Pharmacological treatments were the most common pain management approach. Participants reported negative pain outcomes, including limited daily functioning and activity participation, fear, anger, anxiety, depression, and difficulty concentrating. Participants also suggested that lack of physician and community knowledge on chronic pain in OI indirectly exacerbates both subjective pain intensity and outcomes.



Authors note that this study provides valuable exploration of the unique pain experiences of adults with OI that may have implications for proactive management, treatment development, and clinician training.
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                                Osteogenesis imperfecta (OI) is a group of inherited connective tissue disorders associated with a wide range of symptoms, including fragile bones that break easily. Although progress has been made in understanding the spectrum of physical symptoms, less is known about the impact of OI on psychosocial well-being, as well as factors that can help lessen negative outcomes.


In this study, researchers developed a qualitative approach to assess perspectives from individuals with OI on psychosocial burdens and positive factors related to OI. Among 15 adults with varying disease status, the team conducted semi-structured interviews and identified themes from responses.


Participants reported negative psychosocial outcomes related to bone fractures and recovery, uncertainty of future fractures, and self-image. Participants also described positive traits related to OI and their lived experience with a chronic disease. Authors note that these insights highlight a need for continued research on the relationship between OI disease status and psychosocial outcomes, as well as the development of psychological interventions designed for individuals with OI.
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                                Osteogenesis imperfecta (OI) is a group of 21 rare, inherited disorders caused by 19 gene mutations resulting in fragile bones that break easily. The effectiveness of medications used for fracture reduction in adults with OI, as well as practice recommendations, are not well established.


In this review paper, researchers summarize current knowledge on pharmacologic treatment options for reducing fracture risk in adults with OI. In addition to manual searches of reference lists, the team performed a PubMed online database search of all study types published in the English language using the terms “osteogenesis imperfecta,” “OI,” and “brittle bone disease.”


Findings show that despite limited clinical trial data, bisphosphonate and teriparatide therapies may help improve bone mineral density in adults with OI. Authors state that further research is needed to develop medications for adults with OI that will lead to definite fracture rate reduction.
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                                Osteogenesis imperfecta (OI) is a group of rare, inherited disorders caused by gene mutations resulting in fragile bones that break easily. Symptoms include skeletal and joint deformities, hearing loss, a bluish tint to the sclerae (whites of the eyes), dental problems, respiratory problems, and chronic pain.  
In this study, researchers aimed to describe pain characteristics and treatments used in individuals with varying severity of OI, as well as investigate variables associated with pain. Using data from a natural history study of OI conducted by the Brittle Bone Disorders Consortium (BBDC), the team analyzed the prevalence, characteristics, treatments, and predictors of chronic pain.
Among 861 individuals with OI, results showed that 41.8% had chronic pain, which was most frequently located in the back. Predictors of chronic pain for all OI types included age, use of a wheelchair, and number of fractures per year. Compared to participants without chronic pain, participants with chronic pain missed more days from school or work per year and performed worse in all mobility metrics. The most common treatments were nonsteroidal anti-inflammatory drugs and bisphosphonates. These results show that chronic pain is prevalent in OI across all types, affects mobility, and interferes with participation.
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                                Osteogenesis imperfecta is a genetic disorder characterized by bone fragility, abnormal bone growth, and short stature. In this study, researchers sought to better understand the mechanisms by which abnormalities in collagen contribute to growth plate dysfunction. Growth plates are the areas of new bone growth in children and teens, which are made up of cartilage. Researchers examined the presence of Type X collagen (CXM), which has been found to be a reliable marker for new bone formation in cartilage, in blood samples of 187 subjects ages 8 months to 40 years with OI compared with control subjects. All subjects had higher levels of CXM early in life and during puberty, but there was greater variability for the OI cohort and a weaker relationship with growth velocity. The ratio of CXM level to growth velocity was elevated in children with type III/IV OI compared to controls. Results suggest that the relationship between growth plate and the end point of skeletal growth is disrupted in OI. 
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                                Vesicle coat proteins help cells sort and transport or “traffic” proteins and lipids. Pathogenic variants (mutations) in genes that encode subunits of coat complexes called coatomers are believed to contribute to a number of genetic disorders called coatopathies that can affect the skeletal and central nervous systems.

In this study, researchers examined loss-of-function variants in the gene COPB2, which encodes for a protein in the coatomer complex, in six individuals from five unrelated families who have osteoporosis or osteopenia (brittle bones that may fracture easily) and variable degree of developmental delay. Researchers also used zebrafish and mouse models to further study the effect of COPB2 deficiency on collagen trafficking because of the critical role of collagen secretion in bone development.

The authors conclude that COPB2 haploinsufficiency (meaning only 50% of the normal active form of a particular protein is expressed) is a cause of this form of coatopathy. They also tested ascorbic acid supplementation as a potential treatment and found that it had a beneficial effect on animal models.
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                                Osteogenesis imperfecta (OI) is a genetic disorder characterized by bone fragility and craniofacial and dental abnormalities. It is believed that OI patients have missing or unerupted teeth at a rate twice the general population. To better understand the factors influencing missing and unerupted teeth, researchers studied 144 OI patients. They examined clinical phenotype (OI type), the genetic variant type, the tooth type and the onset of biophosphonate treatment, which slows bone loss. They found that the presence of missing and unerupted teeth varied according to the nature of the collagen variants and OI type. These findings highlight the role of collagen in tooth development and eruption.
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                                Women with rare diseases considering pregnancy often lack data regarding outcomes, specific risks, and management strategies. The Brittle Bone Disorders Consortium established an Osteogenesis Imperfecta Pregnancy Registry to collect data on pregnancy, maternal, and neonatal outcomes in women with osteogenesis imperfecta (OI), or brittle bone disease.

A total of 132 participants with OI completed a cross-sectional, survey-based study. Of respondents, 34% had moderate to severe OI. Researchers compared self-reported information on pregnancy and maternal and neonatal outcomes of women with OI with data on the general population, referenced by literature-based standards. 

Results indicated that women with OI had higher rates than the general population of diabetes in pregnancy, cesarean delivery, need for blood transfusion, and fractures before or after delivery. Individuals with moderate or severe OI reported higher maternal hospitalization and delivery rates than those with mild OI. Babies born to women with OI had higher rates of neonatal intensive care unit admissions and higher neonatal mortality, regardless of neonatal OI status. 

Study authors say that patients and providers should be aware of these findings, particularly the need for blood products (hemorrhage) and the increased rate of fractures, low birthweight infants, and neonatal mortality. They suggest that survey results can support both preconception counseling and proactive measures to reduce harm and recognize modifiable risk factors related to pregnancy.
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                                While people with motor neuron disease (MND) experience cognitive and behavioral dysfunction, the onset and progression of these symptoms, relative to motor manifestations, remains unclear. In this study, CReATe Consortium researchers explored changes in these deficits over time, and whether demographic, clinical, or genetic factors affected these symptoms.


A total of 237 participants were recruited through the consortium’s Phenotype-Genotype-Biomarker study. The Edinburgh Cognitive and Behavioural Amyotrophic Lateral Sclerosis Screen was administered every three to six months to assess ALS-specific cognitive issues, such as executive function, verbal fluency, and language; and ALS non-specific memory and visuospatial functions. Behavioral symptoms like apathy, disinhibition, loss of sympathy and perseveration and hyperorality, were reported through semi-structured interviews.


In this large observational study, cognitive impairment at initial assessment was infrequent, but when present, most often involved language and executive functions. These impairments were associated with lower educational levels, but not with the C9ORF72 repeat expansion. We also found that cognition remained stable over time for most patients. However, a small subset showed decline on all cognitive domains, which was not entirely explained by the presence of a C9ORF72 repeat expansion. Behavioral symptoms in these MND participants were uncommon.


Our findings raise questions about the timing of cognitive impairment in MND, and whether it arises during early clinically manifest disease or even prior to motor manifestations. This highlights the need for future research to identify when these cognitive symptoms begin and what other factors are associated with decline over time.
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                                Amyotrophic lateral sclerosis (ALS) patients experience a wide variety of physical, mental, emotional, and social symptoms of the disease. Tools to track a patient’s subtle but important changes over time are important for managing the disease burden as well as assessing promising new therapeutic agents. Therefore, highly reliable, sensitive, and valid disease-specific outcome measures for ALS are vital for clinicians and researchers, as well as patients and family members.


In this study, the authors report the development of the Amyotrophic Lateral Sclerosis-Health Index (ALS-HI), which was created and validated in accordance with FDA guidance. This is a multifactorial, disease-specific patient-reported outcome measure capable of measuring meaningful changes in how an ALS patient feels and functions.


To develop the ALS-HI, the authors surveyed a national cross section of 497 individuals with ALS. After identifying the most important symptoms of ALS, they performed factor analysis, qualitative patient interviews, test-retest reliability assessment, and known groups analysis to evaluate and validate the ALS-HI. Fifteen participants took part in a beta test and found the ALS-HI to be clear, easy to use, and relevant. 


The study supports use of the ALS-HI as a valid, sensitive, and reliable instrument to assess the disease burden of individual patients with ALS. The ALS-HI could also serve as an effective mechanism to track disease progression and treatment efficacy during therapeutic trials.
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                                Hereditary spastic paraplegia (HSP) is a group of inherited neurological disorders characterized by muscle weakness and tightness (spasticity) in the legs. Easily accessible fluid biomarkers are lacking in spastic paraplegia type 4 (SPG4), the most prevalent form of HSP. 
 
In this study, researchers investigated serum neurofilament light chain (sNfL) as a potential therapy response, diagnostic, monitoring, and prognostic biomarker in SPG4. The team assessed sNfL levels in 93 patients with SPG4 and 60 healthy controls. They found that sNfL levels are not suitable to monitor disease progression in SPG4, but may be valuable as a therapy response biomarker. 
 
Authors note that because sNfL levels appear to be most dynamic around the onset of SPG4, the ability to detect a therapy response is especially promising in younger patients, matching the need to initiate treatment in early disease stages.
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                                Amyotrophic lateral sclerosis (ALS) is traditionally regarded as a clinical syndrome. Emerging biomarker evidence of disease prior to clinical manifestations of disease, however, have fostered the view that ALS should be considered a biological entity with pre-symptomatic and clinically manifest stages of disease. New data from Pre-fALS, a natural history and biomarker study of people at genetic risk for ALS, now indicate that pre-symptomatic should not necessarily be taken to mean “clinically silent.” 
Systematic clinical characterization of 20 phenoconverters–pre-symptomatic gene mutation carriers who have been followed from the pre-symptomatic to the clinically manifest stages of disease–reveals evidence of a prodromal state of mild motor impairment (MMI). MMI is characterized by symptoms, signs, or electromyographic findings that represent a departure from normal, but which are insufficiently severe or widespread to clearly indicate ALS. The duration of prodromal MMI varies among carriers of different genetic mutations. 
Based on these findings, the authors conclude that in three of the most common genetic forms of ALS, MMI is an observable state that is prodromal to clinically manifest disease. The authors hypothesize that this may also be true for all genetic ALS and non-genetic forms of ALS as well. Importantly, MMI is considered both an intermediate (transitional) and an indeterminate state, as not everyone with MMI will progress to develop ALS. As a new diagnostic label, MMI should generate fresh urgency for developing diagnostic biomarkers that might permit earlier therapeutic intervention.
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                                Primary progressive multiple sclerosis (PPMS) and hereditary spastic paraplegia (HSP) are inherited disorders affecting nerves that send messages to the muscles. Because patients with both disorders can present with slowly progressive spastic paraparesis (weakness in the legs), accurate diagnoses are often challenging. In this study, researchers investigated the use of serum neurofilament light chain (sNfL) and glial fibrillary acidic protein (sGFAP) as biomarkers to support diagnosis. The team assessed sNfl and sGFAP levels in 25 patients with PPMS, 25 patients with spastic paraplegia type 4 (SPG4, the most common type of HSP), and 60 control subjects. Results showed that sNfl levels were significantly higher in patients with PPMS compared to patients with SPG4. Researchers also observed a trend toward relatively higher sGFAP levels in patients with PPMS. However, because both groups of patients showed overlapping biomarker values, the team did not find sNfL and sGFAP to be useful biomarkers. As findings indicate that sNfL and sGFAP are most significantly elevated in the early disease stages of PPMS, authors note that further investigation is warranted.
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                                Interest in amyotrophic lateral sclerosis (ALS) biomarkers has grown exponentially over the course of the last 25 years, with great hope that they might serve as tools to facilitate the development of meaningful therapies for this otherwise progressive and fatal disease. Effective use of biomarkers, however, requires an understanding of what it means for them to be “fit-for-purpose,” as well as an appreciation of the nuances of the clinical contexts in which they will be applied. Neurofilament light chain (NfL) has emerged as a leading candidate with enormous potential to aid ALS therapy development. However, Nfl is also profoundly misunderstood. Within the conceptual framework of the BEST (Biomarkers, EndpointS, and other Tools) Resource developed by the National Institutes of Health and the Food & Drug Administration in the United States, authors consider the evidence supporting the use of NfL for a variety of purposes in different clinical contexts. Authors conclude that NfL may serve as a susceptibility/risk biomarker in populations at elevated risk for ALS, and that NfL has value as a prognostic biomarker when measured early in the course of established disease. Authors also conclude that NfL may serve as a pharmacodynamic biomarker, as a reduction in NfL in response to an experimental therapeutic might aid go/no-go decisions in phase 2 clinical trials. A reduction in NfL may also be a reasonably likely surrogate endpoint for experimental therapeutics administered early in the course of disease.
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                                Environmental risk factors are thought to play a role in ALS risk but may also impact the rate of disease progression and survival. Lead, given its known neurotoxicity, is one such exposure. Prior studies that have relied on biomarkers of lead exposure have yielded conflicting results. 

In this study, researchers evaluated the relationship between occupational lead exposure prior to onset of ALS on the one hand, and disease progression and survival following onset of ALS on the other hand. Lead exposure was determined using a job-exposure matrix based on occupations held prior to onset of ALS. This approach avoids the potential for reverse causation bias that may result from reliance on lead biomarkers after disease onset. The impact on disease progression was quantified through both survival analysis and estimation of the rate of functional decline.

Results suggest that lead exposure before onset of ALS is associated with more rapid functional decline and shorter survival following onset of ALS, even after adjusting for other factors known to influence disease progression.
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                                Significant progress has been made in understanding the pre-symptomatic phase of amyotrophic lateral sclerosis (ALS). Much is still unknown, however, and advances in other neurodegenerative diseases—including Alzheimer's disease (AD), Parkinson's disease (PD), Huntington's disease (HD), spinal muscular atrophy (SMA), and frontotemporal dementia (FTD)—highlight opportunities for discovery in ALS. 

This article builds on discussions at the First International Pre-Symptomatic ALS Workshop (January 2020, Miami, Florida). Lessons from AD illustrate the importance of conceptualizing neurodegenerative diseases as biological entities. PD and HD, respectively, highlight the value of prodromal clinical markers and the value of tools to predict age of onset. FTD elucidates nuanced differences in pre-symptomatic disease based on genotype, and SMA underscores the value of early therapeutic intervention. 

The authors discuss a conceptual framework for pre-symptomatic ALS that includes clinically silent and prodromal stages of disease. They also provide recommendations for the study of motor, cognitive, and behavioral manifestations of early ALS; emphasize the critical importance of biomarkers; discuss the challenges of genetic and biomarker counseling as well as a range of ethical, legal, and social issues relevant to pre-symptomatic disease. Last, but not least, they present ideas about the design of early intervention and disease prevention clinical trials. Ultimately, the authors present a road map to early intervention—and perhaps even disease prevention—for all forms of ALS.
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                                Effective use of electronic health record (EHR) data for research purposes has been a long-standing goal of physicians caring for patients with amyotrophic lateral sclerosis (ALS). Several barriers, however, have impeded progress toward this goal, including the limited quality and completeness of clinical documentation, as well as the burden of duplicative entry of clinical data into a research database.

To address these barriers, researchers developed the ALS Toolkit, a set of interactive digital forms integrated into the EHR. Used routinely during clinic visits, the ALS Toolkit enables seamless, structured and consistent collection of data elements relevant to ALS patient care, with the expectation that these will also be suitable for research purposes. Since it incorporates AAN quality measures for the care of ALS patients, the ALS Toolkit may also be used to facilitate quality improvement initiatives.

CReATe’s Clinical Procedures to Support Research in ALS (CAPTURE-ALS) study utilizes the ALS Toolkit to facilitate multi-center aggregation of data collected at the point of clinical care, empowering research and driving quality improvement. With the goal of collecting data from all patients receiving care through multidisciplinary clinics, CAPTURE-ALS will yield data that reflects the true diversity of populations affected by ALS, rather than the restricted subset of patients currently participating in dedicated research studies.
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                                Neurofilaments, both light chain (NfL) and phosphorylated neurofilament heavy (pNfH), are structural components of axons. Both NfL and pNfH are known to increase during the pre-symptomatic and early symptomatic phases of disease and then to reach a stable but elevated plateau despite continued progression of disease. Although these proteins, most notably NfL, have emerged as the most promising prognostic and potential pharmacodynamic biomarkers, it remains unclear why neurofilament levels do not change as disease progresses. The current study focused on the immune response to neurofilaments (and dipeptide repeat proteins in patients with the C9orf72 genetic form of ALS), quantifying levels of antibodies and immune complexes that represent the humeral response to the release of these proteins. The investigators observed a trend towards increasing concentrations of NfL antibodies and immune complexes over the course of longitudinal follow among patients with faster progressing disease, raising the possibility that the immune response is partially responsible for clearing NfL and stabilizing plasma levels of this protein despite increased production as neurodegeneration progresses.
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                                Amyotrophic lateral sclerosis (ALS) is a degenerative motor neuron disease that leads to progressive muscle weakness. There are currently no meaningfully effective treatments for ALS, which is invariably fatal. Biomarkers that are suitably fit-for-purpose have great potential to enhance therapy development efforts. A research team led by Dr. Mary Louise-Rogers at Flinders University in Australia has found that urinary neopterin, a marker of an underlying pro-inflammatory state, is elevated in ALS compared to age-matched controls, and progressively increases as the disease advances. In addition to its potential utility as a biomarker of disease progression, neopterin might also have potential as a predictive biomarker, identifying a subset of patients who may stand to benefit from therapeutics that target inflammatory pathways.
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                                Eosinophilic esophagitis (EoE) is a disorder in which eosinophils (white blood cells of the immune system) build up in the esophagus (the tube that carries food from the mouth to the stomach), causing tissue damage. Recently, conditions with symptoms of esophageal dysfunction resembling EoE—but without high amounts of eosinophils in the esophagus—have been characterized as EoE variants. However, not much is known about the progression and severity of these variants.


In this study, researchers investigated the progression of EoE variants to EoE over time. The team assessed clinical, immuno-histological, and molecular features of 54 patients with EoE variants from six EoE centers. Findings were compared with features of EoE patients and healthy controls.


Results suggest a disease spectrum, based on transition from EoE variants to EoE. Authors note that genes associated with the progression to EoE may represent potential therapeutic targets early in the course of disease. 
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                                Eosinophilic gastrointestinal disorders (EGIDs) are a group of chronic immune system disorders in which a type of white blood cell (eosinophils) build up in the gastrointestinal tract, causing inflammation or injury. 


In February 2022, the American Academy of Allergy, Asthma, and Immunology hosted their annual meeting to discuss innovations in research. During the meeting, CEGIR and the International Gastrointestinal Eosinophil Researchers organized a day-long symposium focused on breakthrough discoveries in EGIDs.


The symposium featured a review of recent discoveries in the basic biology, pathogenesis, and clinical features of EGIDs. Topics included diagnostic and management approaches, as well as clinical trials of emerging therapies.
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                                Eosinophilic gastrointestinal diseases (EGIDs) are a group of chronic immune system disorders in which inflammation causes difficulties in daily life and the buildup of a type of white blood cell (eosinophils) in the gastrointestinal tract, which can lead to tissue damage and dysfunction.


To address systemic bias in patient care and research in EGIDs, the Consortium of Eosinophilic Gastrointestinal Disease Researchers (CEGIR) recently formed a diversity committee. The CEGIR diversity committee has defined its purpose through mission and vision statements. The committee has also developed structured educational and research initiatives to enhance diversity, equity, inclusivity, and accessibility (DEIA) in all CEGIR activities.


In this review article, researchers share the process of forming the diversity committee, highlighting milestones achieved and summarizing future directions. Authors hope that this report will serve as a guide and an inspiration for other researchers to enhance DEIA in their fields.
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                                Eosinophilic esophagitis (EoE) is a disorder in which eosinophils (white blood cells of the immune system) build up in the esophagus (the tube that carries food from the mouth to the stomach), causing tissue damage. The nature of the involvement of esophageal tissue has been unclear.


In this study, the investigators estimated the intrabiopsy site agreements of an established EoE histologic scoring system (EoEHSS) in the esophageal epithelial and lamina propria and examined if the disease activity status influenced the intrabiopsy site agreement. Comparisons were made between proximal:distal, proximal:middle, and middle:distal esophageal biopsy sites.


Results show that except for the extent of dilated intercellular spaces in inactive EoE, epithelial features and lamina propria were unevenly affected across esophageal biopsy sites, regardless of disease status. Authors note that these findings enhance our understanding of the effects of EoE on esophageal tissue pathology.

                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Examining Disparities in Pediatric Eosinophilic Esophagitis.
                                                                    Mehta P, Pan Z, Zhou W, Burger C, Menard-Katcher C, Bailey DD, Furuta GT.
                                  J Allergy Clin Immunol Pract. 2023 Sep;11(9):2855-2859. doi: 10.1016/j.jaip.2023.06.011. Epub 2023 Jun 14.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Food-Specific IgG4 Is Elevated Throughout the Upper Gastrointestinal Tract in Eosinophilic Esophagitis.
                                                                    Masuda MY, LeSuer WE, Horsley-Silva JL, Putikova A, Buras MR, Gibson JB, Pyon GC, Simmons TD, Doyle AD, Wright BL.
                                  Dig Dis Sci. 2023 Jun;68(6):2406-2413. doi: 10.1007/s10620-023-07924-2. Epub 2023 Mar 27.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Genome-wide admixture and association analysis identifies African ancestry-specific risk loci of eosinophilic esophagitis in African Americans.
                                                                    Gautam Y, Caldwell J, Kottyan L, Chehade M, Dellon ES, Rothenberg ME, Mersha TB; Consortium of Eosinophilic Gastrointestinal Disease Researchers (CEGIR) investigators.
                                  J Allergy Clin Immunol. 2023 May;151(5):1337-1350. doi: 10.1016/j.jaci.2022.09.040. Epub 2022 Nov 15.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Local type 2 immunity in eosinophilic gastritis.
                                                                    Ben-Baruch Morgenstern N, Shoda T, Rochman Y, Caldwell JM, Collins MH, Mukkada V, Putnam PE, Bolton SM, Felton JM, Rochman M, Murray-Petzold C, Kliewer KL, Rothenberg ME.
                                  J Allergy Clin Immunol. 2023 Jul;152(1):136-144. doi: 10.1016/j.jaci.2023.01.021. Epub 2023 Feb 7.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Molecular analysis of duodenal eosinophilia.
                                                                    Shoda T, Rochman M, Collins MH, Caldwell JM, Mack LE, Osswald GA, Mukkada VA, Putnam PE, Rothenberg ME.
                                  J Allergy Clin Immunol. 2023 Apr;151(4):1027-1039. doi: 10.1016/j.jaci.2022.12.814. Epub 2022 Dec 30.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Mucosal Microbiota Associated With Eosinophilic Esophagitis and Eosinophilic Gastritis.
                                                                    Furuta GT, Fillon SA, Williamson KM, Robertson CE, Stevens MJ, Aceves SS, Arva NC, Chehade M, Collins MH, Davis CM, Dellon ES, Falk GW, Gonsalves N, Gupta SK, Hirano I, Khoury P, Leung J, Martin LJ, Menard-Katcher P, Mukkada VA, Peterson K, Spergel JM, Wechsler JB, Yang GY, Rothenberg ME, Harris JK.
                                  J Pediatr Gastroenterol Nutr. 2023 Mar 1;76(3):347-354. doi: 10.1097/MPG.0000000000003685. Epub 2022 Dec 16. PMID: 36525669.
                                

                              

                                                           
                              
                                Eosinophilic esophagitis (EoE) and eosinophilic gastritis (EoG) are disorders in which eosinophils (white blood cells) of the immune system build up as a reaction to foods or allergens, causing tissue damage. This immune response occurs in the esophagus in EoE and in the stomach in EoG. To better understand the association of gut microbiota (microorganisms in the digestive tract) with EoE and EoG, multicenter studies with large patient cohorts are needed.


In this study, researchers identified the mucosal microbiota associated with EoE and EoG in a geographically diverse cohort of patients. The team collected and analyzed clinical data, mucosal biopsies, and stool of pediatric and adult individuals with eosinophilic gastrointestinal disease (EGID) from 10 clinical sites within the Consortium of Eosinophilic Gastrointestinal Disease Researchers.


Not surprisingly, microbiome samples collected in the esophagus and stomach were not similar to those collected in the stool, thus emphasizing the importance of site-specific capture of data. Taxa associated with EGIDs varied highly among individuals. Authors note that further research is needed to determine if therapeutic interventions contribute to these differences.
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                                Eosinophilic gastrointestinal disorders (EGIDs) are a group of chronic immune system disorders in which a type of white blood cell (eosinophils) build up in the gastrointestinal tract, causing inflammation or injury. EGIDs and food allergy (FA) share similar inflammatory mechanisms. Because of this, many of the same biologics (medications developed from biological sources) are being investigated to target these mechanisms in both EGIDs and FA.


In this review article, a team of researchers led by CEGIR scholars discuss the enormous potential of biologics for the treatment of EGIDs and FA in pediatric patients. Discussion includes past and current research into the use of biologics in FA and EGIDs, as well as their potential role in improving treatment options in the future. Authors also note the need for wider availability of biologics for clinical use.
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                                For patients with eosinophilic esophagitis (EoE), an allergic inflammatory disease that damages the esophagus, therapeutic options and management are dictated by disease severity. However, the process for determining severity varies among practitioners. Reducing this variability could help improve clinicians’ ability to monitor EoE in an office setting. In this study, researchers aimed to create an international consensus severity scoring index for EoE. First, a group of adult and pediatric EoE researchers and clinicians—as well as non-EoE allergy immunology and gastroenterology experts—reviewed existing literature on EoE in the context of progression and severity. Next, a steering committee reached consensus on important features of severity. These features were then distilled to categorize patients with EoE as having inactive, mild, moderate, or severe disease. This new simplified scoring system, called the Index of Severity for Eosinophilic Esophagitis (I-SEE), can be completed at routine clinic visits. The system can help guide practitioners in EoE management by standardizing features of disease severity beyond eosinophil counts. To increase its utilization and functionality, authors note that I-SEE should be validated and refined using data from future clinical trials and routine clinical practice.
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                                Eosinophilic esophagitis (EoE) is an allergic condition characterized by inflammation in the esophagus that causes a range of symptoms. Patients can have symptoms of esophageal dysfunction without meeting the classical diagnostic criteria. To characterize and classify the range of variants, an international team of researchers studied 69 patients with EoE variants. They identified and described three histological subtypes. Study authors concluded that EoE variants appear to be part of a disease spectrum, with classical EoE as the most common and apparent phenotype.
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                                Eosinophilic esophagitis (EoE) is characterized by immune cells called eosinophils building up in the esophagus, which may cause polyps, tissue break down, inflammation, and ulcers. The follow-up schedule for maintenance treatment of EoE varies, possibly due to a lack of a recommended schedule. 

In this study, researchers analyzed "close follow-up" (less than 18 months between maintenance visits) and "non-close follow-up" (greater than or equal to 18 months between maintenance visits) for steroid treatment of EoE. They found that close follow-up was associated with less stricture formation (abnormal narrowing) and earlier detection of EoE relapse by histology. 

Authors note that regular assessment of EoE disease activity (every 12-18 months) may be beneficial in detecting relapsing disease as early as possible, therefore potentially minimizing the risk for EoE complications.
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                                Eosinophilic gastrointestinal diseases (EGIDs) are a group of chronic immune system disorders in which a type of white blood cell (eosinophils) build up in the gastrointestinal tract, causing inflammation or injury. Consensus recommendations have been developed for diagnosis of eosinophilic esophagitis (EoE), the most common EGID. However, there are currently no consensus guidelines for diagnosis of non-EoE EGIDs. Standardization of EGID terminology is one of the first priorities for developing these guidelines. In this study, a large group of researchers and clinicians aimed to reach international consensus for EGID nomenclature. The team used multiple rounds of surveys to develop a new tiered framework for EGID terms. Authors note that this revision of terms could advance both clinical care and research in EGIDs. Next steps include selection of specific disease markers and thresholds, definition of symptoms, exclusion of alternative diagnoses, and duration of disease.
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                                Eosinphilic colitis (EoC) has been a poorly understood condition with uncertainty whether it is a distinct disease or a manifestation of eosinophilic gastrointestinal disease or inflammatory bowel disease. Researchers from the Consortium of Eosinophilic Gastrointestinal Disease Researchers (CEGIR) seeking to better understand the condition analyzed samples from more than 60 people treated at multiple medical centers v. controls to compare this rare disease to other conditions. They identified and analyzed 987 differentially expressed genes, established EoC transcriptomic profiles, identified mechanistic pathways, and compared findings with related conditions. They concluded that EoC is a distinct disease, establishing a basis for improved diagnosis and treatment.
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                                Eosinophilic gastritis (EG) is a chronic inflammatory disease of the stomach that occurs when certain white blood cells known as eosinophils gather in large numbers in the stomach, causing injury and irritation. 

In this study, researchers aimed to better understand the endoscopic manifestations of EG and develop a standardized instrument for investigations. Using data prospectively collected as part of CEGIR, the team evaluated endoscopic features of children and adults with EG recorded with the EG Endoscopic Reference System (EG-REFS).

Researchers identified a strong correlation between EG-REFS scores and physician global assessment of endoscopy severity. EG-REFS severity was significantly correlated with active histology and a tendency for the gastric antrum (lower portion of the stomach). The authors note that further development of EG-REFS should improve its utility in clinical studies.
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                                Eosinophilic esophagitis (EoE) is a disorder in which eosinophils (white blood cells of the immune system) build up in the esophagus (the tube that carries food from the mouth to the stomach), causing tissue damage. This immune response can occur as a reaction to certain foods. Although effective dietary treatments are often available, physicians tend to prefer medications. In this study, researchers assessed providers’ perceptions of EoE dietary therapy, including effectiveness, practice patterns, and barriers. The team collected this data through a web-based survey of providers. Results show that providers view diet as the least effective treatment for EoE. Barriers to treatment include the belief that patients are disinterested and unlikely to adhere. In addition, providers indicated that with less access to dietitians, nonacademic providers often manage diets without dietitian guidance. As patients are often highly accepting of diets and multiple treatment options for EoE, authors state that clinicians need evidence-based knowledge on EoE diets, access to dietitians, and awareness of patient preferences.
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                                Children and people with asthma or other allergic diseases are typically known as high-risk groups for many respiratory viruses. However, it is currently unknown whether these groups are at increased risk for severe acute respiratory syndrome virus 2 (SARS-CoV-2) infection. In this study, researchers aimed to determine the incidence of SARS-CoV-2 infection in households with children, as well as whether self-reported asthma or other allergic diseases are associated with infection and household transmission. Participants included allergic disease patients from the Consortium of Eosinophilic Gastrointestinal Disease Researchers (CEGIR), which provided an accessible cohort for the study. For six months, the team collected biweekly nasal swabs and weekly surveys to calculate the probabilities of infection and transmission. Researchers then used regression analyses to determine associated risk factors. Results suggest that asthma does not increase the risk of SARS-CoV-2 infection. Food allergy was associated with lower infection risk, while body mass index was associated with increased infection risk. Authors note that understanding how these factors modify infection risk may offer new avenues for preventing infection.
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                                Eosinophilic esophagitis (EoE) is an allergic inflammatory disease that damages the esophagus. Little is known about how patients with EoE experience their symptoms, receive care, and cope with their disease. Often, patients seek peer support from online communities. As an unfiltered source of patient perspectives, these communities can provide insights on unmet needs and barriers to care.
In this study, researchers performed a qualitative analysis of electronic health forums to characterize patient-to-patient conversations about EoE symptoms and the experience of disease. The team analyzed a random sample of conversation threads from three publicly accessible electronic health forums hosting EoE communities.
Results showed that patients with EoE interpret their disease as sporadic events and lack reliable sources of knowledge, which may influence how they prioritize treatment. Authors note that providers should equip themselves with evidence-based knowledge, engage in shared decision-making, and look outside of clinical settings in order to recognize barriers to disease management.
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                                In a case study of hypereosinophilia, an allergic inflammatory condition in which white blood cells called eosinophils are at high levels in the body, a pediatric patient had recurrent gastrointestinal symptoms and histology showing elevated eosinophils in biopsy specimens. After excluding secondary causes of gastrointestinal eosinophilia, the clinicians diagnosed the patient with eosinophilic gastroenteritis (EGE). Eosinophilic gastritis (EG) and EGE are a heterogeneous group of rare disorders due to selective eosinophilic infiltration causing inflammation in the stomach and small intestine, in the absence of other secondary causes of eosinophilia. The exact incidence is unknown but is more commonly diagnosed in children younger than 5 years. In adults, the peak age of diagnosis is in the third decade of life.
 
Authors say this case exemplifies two key points for healthcare providers: 1) Refer patients presenting with peripheral eosinophilia and recurrent or persistent gastrointestinal (GI) symptoms for evaluation for an intestinal biopsy and 2) Recognize that eosinophilic gastrointestinal diseases can be diagnosed only after other secondary causes of eosinophilia like parasitic infections or drug-induced causes are ruled out.
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                                                                    Zimmermann N, Abonia JP, Dreskin SC, Akin C, Bolton S, Happel CS, Geller M, Larenas-Linnemann D, Nanda A, Peterson K, Wasan A, Wechsler J, Zhang S, Bernstein JA.
                                  J Allergy Clin Immunol. 2021 Oct;148(4):964-983. doi: 10.1016/j.jaci.2021.06.030. Epub 2021 Aug 9. PMID: 34384610.
                                

                              

                                                           
                              
                                In human tissue biopsies, mast cells and eosinophils are commonly found. However, for several clinical conditions, there are knowledge gaps in determining diagnostic thresholds and how samples are processed, interpreted, and reported. These discrepancies can delay the correct diagnosis of a patient’s condition. 

A work group of pathology, allergy, dermatology, hematology/oncology, and gastroenterology stakeholders assembled to address this need. Together, the group developed a standardized approach for assessing mast cells and eosinophils in skin, gastrointestinal, and bone marrow pathologic specimens for the benefit of clinical practice and patients.
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                                Eosinophilic esophagitis (EoE) is characterized by immune cells called eosinophils building up in the esophagus, which may cause polyps, tissue break down, inflammation, and ulcers. In this cross-sectional study, researchers examined data from children enrolled in Medicaid 2012. They found that the apparent lower prevalence of eosinophilic esophagitis in rural communities was attenuated when adjusting for distance to provider. These results suggest that diagnostic disparities likely exist for eosinophilic esophagitis among children residing in rural areas.
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                                Researchers affiliated with the Consortium of Eosinophilic Gastrointestinal Disease Researchers (CEGIR) have published a new review paper examining eosinophilic esophagitis (EoE), an allergic inflammatory disease.
 
EoE is characterized by elevated eosinophils (a type of disease-fighting white blood cell) in the esophagus (the tube connecting the mouth to the stomach). It affects an estimated 34.4/100,000 people in Europe and North America, including both children and adults. To diagnose the disease and evaluate treatment efficacy, a doctor inserts a thin, flexible tube with a light and camera at the end through a patient’s mouth, into the stomach, and sometimes into the upper intestine and collects tissue samples. 
 
In this paper, researchers discuss symptoms of the disease along with genetic and environmental factors associated with it. They also examine several current therapies, including proton pump inhibitors, topical steroid preparations, dietary therapy, and endoscopic dilation, and summarize recent systematic reviews of therapy trials.
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                                Eosinophilic esophagitis (EoE) is a chronic, antigen-mediated immunologic disease that can progress to fibrostenosis, but the molecular pathogenesis of fibrostenotic EoE is not well understood. This study found that endothelial TSPAN12 contributes to fibrostenotic EoE and is the first molecular correlate of esophageal diameter. These findings provide new insight into previously underrecognized roles of the endothelium in disease pathogenesis. Anti–IL-13 therapy may improve fibrostenotic EoE through normalizing TSPAN12 levels.
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                                Little is known about eosinophilic gastrointestinal disease (EGID) and COVID-19 outcomes. By reducing viral entry into cells, the mucosal responses of patients with EGID may protect against severe effects of COVID-19. 

In this study, researchers compared hospitalization rates, ventilator dependence, and death between patients with and without EGID. When compared with non–EGID COVID-19 positive patients, they found that EGID COVID-19 positive individuals stayed longer in the hospital, yet had lower rates of inpatient mortality. 

This analysis suggests that EGID may provide a protective effect against severe COVID-19 outcomes. In future studies, researchers plan to further explore the protective role of reduced expression of ACE2/TMPRSS2 and the eosinophilic disease itself in COVID-19 mortality.
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                                Eosinophilic esophagitis (EoE) is an allergic inflammatory disease characterized by elevated eosinophils (white blood cells) in the esophagus (the tube connecting the mouth to the stomach). The prevalence of EoE is increasing in children and adults. As a chronic condition currently without a cure, EoE must be carefully managed to prevent complications, such as food impactions in the esophagus or narrowing of the lumen. In this paper, researchers discuss the current approaches for dietary and pharmacologic management of EoE and the need for future clinical trials to help tailor therapies to individual patients with this chronic disease.
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                                Eosinophilic gastrointestinal disorders are inflammatory conditions caused by chronic type 2 (T2) inflammation. In this study, researchers sought to better understand the impact of this T2 inflammation on susceptibility to severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), the virus that causes coronavirus-induced disease 2019 (COVID-19). Researchers analyzed gene expression data in pediatric eosinophilic esophagitis, eosinophilic gastritis, and in normal adults using publicly available datasets. They concluded that eosinophilic gastrointestinal diseases are not risk factors for COVID-19. and that T2 immunity & pediatric age could be protective for SARS-CoV-2 infection in the GI tract.
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                                Eosinophilic esophagitis is a chronic, inflammatory disease of the esophagus often treated with an elimination diet, where patients avoid specific foods that are triggering the disease. The current standard of care for diagnosis and symptom monitoring requires repeated sedated endoscopy procedures over time. After the initial diagnostic endoscopy, many assessments may be needed to establish the correct diet. For patients, these repeated diagnostic procedures raise issues of risk, cost, and lost time from school and/or work. They also extend the time patients must wait to reintroduce foods.  
 
In this study, researchers seeking to address these concerns tested the use of an emerging technology, less invasive monitoring approach compared with standard endoscopy—unsedated transnasal esophagoscopy (TN-Eso) with virtual reality distraction. Although this was a pilot study involving only five patients, the researchers found that TN-Eso was well-tolerated and preferred by patients and families. Tests using the new technology detected the return of esophagitis as soon as two weeks after single-food exposure, suggesting that the timing of food reintroductions could be shortened by 50% to 75%, compared with the traditional endoscopies (which typically occur at 12-week intervals). Study authors say these findings support a shortened challenge period with the use of TN-Eso, which may lead to faster identification of a suitable treatment. The study also demonstrates that food allergen-induced eosinophilic esophagitis occurs within two weeks following exposure to the triggering food.
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                                Tuberous sclerosis complex (TSC) is a genetic condition in which typically benign tumors affect multiple organs including the brain, kidneys, heart, lungs, eyes, and skin. TSC-associated neuropsychiatric disorders (TAND) include difficulties at the behavioral, psychiatric, intellectual, academic, neuropsychologic, and psychosocial levels. Although TAND are often present in individuals with TSC, they are also underidentified and undertreated.


In this study, researchers developed a self-report quantified TAND Checklist (TAND-SQ). The team conducted feasibility and acceptability testing of the TAND-SQ Checklist with 23 technical experts from the TAND consortium and 58 caregivers and individuals with TSC.


The resulting Checklist can be completed by caregivers or individuals with TSC and used to quantify TAND difficulties. Authors state that next steps include further validation of the checklist and development of a smartphone application.
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                                PTEN hamartoma tumor syndrome (PHTS) is a spectrum of disorders caused by mutations in the PTEN gene, which typically suppresses formation of tumors. In addition to its role in cancer, PTEN plays crucial roles in brain function. Individuals with PHTS show distinct neurobehavioral profiles, suggesting primary disruption of frontal lobe systems. More severe cognitive deficits are seen in individuals with associated autism spectrum disorder (ASD) that also extend to other areas of neurobehavioral function, such as adaptive behavior and sensory deficits. In this study, researchers aimed to characterize longitudinal neurobehavioral profiles in individuals with PHTS. Ninety-two children and young adults with PHTS and/or ASD completed two to three neurobehavioral evaluations over a two-year time period. The team used spaghetti plots and linear mixed effects models to visualize individual patient profiles and group trends, examining differences in cognitive and behavioral test scores over time. Results suggest that neurobehavioral characteristics observed in individuals with PHTS remain relatively stable over time, even in those with ASD. Reliable change indices and standardized regression-based change scores were calculated and provided in an easy-to-use Excel calculator that can be used in future research to examine patient outcomes at the individual level and inform intervention strategies.
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                                Tuberous sclerosis complex (TSC) is a genetic condition in which typically benign tumors affect multiple organs. TSC is associated with tubers—tumors that form in the brain—and a high incidence of autism spectrum disorder (ASD).


In this study, researchers explored the relationship between location of brain tubers and ASD diagnosis. The team began by determining tuber locations for 115 TSC patients with and without ASD. Next, researchers tested for associations between ASD diagnosis and tuber burden within the whole brain and specific locations relevant to ASD. Finally, they created a map of the data to calculate the risk of ASD.  


Results show that tubers involving the right fusiform face area (FFA) were associated with a 3.7-fold increased risk of developing ASD. Authors note that this strong association highlights a potential causal mechanism for developing autism in TSC, which may help guide more general research on ASD symptoms.
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                                Phelan–McDermid syndrome (PMS) is a genetic condition caused by the deletion of a small portion of chromosome 22 or a mutation in the SHANK3 gene resulting in a wide range of neurodevelopmental and systemic characteristics. The first guidelines for assessment and monitoring in individuals with PMS were published in 2014. Due to recent studies and investigations, knowledge about PMS has since grown significantly.


In this study, researchers aimed to update clinical management guidelines for PMS based on the latest knowledge. A taskforce of clinical experts in PMS and representatives from the parent community collaborated to produce specialty-specific guidelines—including genetics, neurology, neurodevelopment, gastroenterology, primary care, physiatry, nephrology, endocrinology, cardiology, gynecology, and dentistry.


These updated guidelines allow for improved assessment and monitoring of individuals with PMS. Authors highlight several areas for future research with plans to update the guidelines as new knowledge becomes available.
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                                PTEN hamartoma tumor syndrome (PHTS) is a complex neurodevelopmental disorder characterized by overactivity of the mechanistic target of rapamycin (mTOR) pathway, which serves as a major regulator of growth. Limited data suggest that mTOR inhibitors may be therapeutic for patients with PHTS. However, no placebo-controlled studies have explored the effects of mTOR inhibition on cognition and behavior in PHTS patients with or without autism. 
In this study, researchers conducted a phase II, placebo-controlled trial to examine the safety and efficacy of everolimus, an mTOR inhibitor, in patients with PHTS. The team measured cognitive and behavioral outcomes in addition to biomarkers of electroencephalography (measurement of electrical activity in different parts of the brain). 
Results show that everolimus was well tolerated in individuals with PHTS. Electroencephalography supported engagement of the drug target in the brain, and some of the secondary (but not primary) outcome measures moved in the direction of improvement. Although this trial provides early evidence that everolimus is safe for use in patients with PHTS, authors note that further study is needed.
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                                Although PTEN is a well-established risk gene for autism spectrum disorder (ASD), little is known about how PTEN mutations and associated molecular processes influence neurobehavioral function in mutation carriers with (PTEN-ASD) and without ASD (PTEN no-ASD).
 
In this study, researchers evaluated the influence of PTEN mutation and ASD diagnostic status on relevant pathway protein levels in peripheral blood. They also examined the associations between protein levels and neurobehavioral functions.
 
They found that several canonical PTEN pathway molecules appear to influence the presence of ASD and modify neurobehavioral function in PTEN mutation patients. These results show that protein assays of the PTEN pathway may be useful for predicting neurobehavioral outcomes in PTEN patients. The team notes that future longitudinal analyses are needed to replicate these findings and evaluate relationships between protein and neurobehavioral measures.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Epilepsy Is Heterogeneous in Early-Life Tuberous Sclerosis Complex.
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                                Tuberous sclerosis complex (TSC) is a multi-system genetic disease that causes benign tumors to grow in vital organs including the brain, kidneys, heart, eyes, lungs, and skin. Epilepsy in TSC typically presents with early onset, multiple seizure types, and intractability. However, this varies among individual patients.
 
In this study, researchers aimed to define epilepsy profiles in the TSC population. The team prospectively collected detailed individual data on seizure characteristics in children aged zero to 36 months. Caregivers kept daily seizure diaries, including onset and daily counts, for each seizure type. Researchers then compared developmental outcomes at 36 months between subgroups.
 
Epilepsy was seen in 79 percent of participants. Hierarchical clustering based on six metrics of seizure burden—age of onset, total seizures, ratio of seizure days to nonseizure days, seizures per seizure day, and worst seven- and 30-day stretches—revealed two distinct groups with broadly favorable and unfavorable epilepsy profiles. Within each group, subpopulations showed clinically meaningful differences in seizure burden, and groups with higher burden had worse developmental outcomes at 36 months.
 
These findings indicate that early and aggressive treatments for epilepsy in TSC may be best leveraged by targeting specific subgroups based on phenotype severity.
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                                Neurodevelopmental neuropsychiatric disorders—such as autism spectrum disorder and schizophrenia—have strong genetic risk components, but researchers are still deciphering the underlying mechanisms. Rare variants could help us better understand the biological mechanisms for more common idiopathic diseases and reveal new therapeutic targets. This review summarizes insights from the 2021 Keystone eSymposium "Neuropsychiatric and Neurodevelopmental Disorders: Harnessing Rare Variants.” Experts describe progress in genomic discovery and human phenotyping, as well as raise consistent issues.
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                                Repetitive behaviors are often seen in individuals with autism spectrum disorder as well as intellectual disability. Due to the association of these diagnoses with Phelan-McDermid syndrome (PMS), researchers characterized the severity and profile of repetitive behaviors in PMS relative to previously published scores in other neurodevelopmental disorders. 

The team used the Repetitive Behavior Scale-Revised (RBS-R) as a parent-report measure of what was collected as part of a natural history study of PMS through the Developmental Synaptopathies Consortium (DSC). Researchers demonstrated that individuals with PMS in this cohort had lower rates of repetitive behaviors compared to previous studies of individuals with autism spectrum disorder and Fragile X syndrome. They also showed that more severe motor repetitive behaviors (e.g., body rocking, finger movements) were associated with lower IQ scores in PMS, but this relationship was not present between IQ and other types of repetitive behaviors. 

These findings indicate that repetitive behaviors may be milder overall in PMS compared to previous studies characterizing autism spectrum disorder and other genetic conditions. Stereotyped motor behaviors may be related to level of cognitive functioning, and not an autism spectrum disorder diagnosis, in PMS. Authors note the need to better understand these findings by continuing to study repetitive behaviors in PMS using objective measures.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Profile of Autism Spectrum Disorder in Tuberous Sclerosis Complex: Results from a Longitudinal, Prospective, Multisite Study.
                                                                    Capal JK, Williams ME, Pearson DA, Kissinger R, Horn PS, Murray D, Currans K, Kent B, Bebin M, Northrup H, Wu JY, Sahin M, Krueger DA; TACERN Study Group.
                                  Ann Neurol. 2021 Dec;90(6):874-886. doi: 10.1002/ana.26249. Epub 2021 Oct 29. PMID: 34668231; PMCID: PMC8639652.	
                                

                              

                                                           
                              
                                Tuberous Sclerosis Complex (TSC) is a rare genetic disorder that causes noncancerous tumors to develop in many parts of the body. It is highly associated with autism spectrum disorder (ASD). Researchers seeking to characterize autistic features in young children with TSC evaluated 138 children from ages 3 to 36 months. They used both development and autism-specific assessments. One in four children in the study had been diagnosed with ASD by 36 months. Many individuals with TSC without an autism diagnosis also exhibited a range of autistic behaviors that were below the diagnostic threshold. Study authors report a broader autism phenotype (set of characteristics) that can be identified in young children with TSC, offering an opportunity for early, targeted treatments.
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                                Phelan-McDermid Syndrome (PMS) is a rare genetic disorder characterized by intellectual disability and motor delays. It is also one of the most common genetic causes of autism spectrum disorder (ASD). Social deficits are a core feature of ASD. In order to characterize social attention and recognition memory, researchers tested a group of patients with PMS and another group of patients with idiopathic (no cause identified) ASD on a visual paired-comparison task. They analyzed the behavior of test subjects looking at a novel image versus a previously viewed, familiar image.

Researchers found differences in attention and memory for social stimuli in the PMS group v. the idiopathic ASD group. Study authors say that these unique patterns could both clarify underlying mechanistic alterations and inform treatment targets for PMS. They could also help stratify individuals with idiopathic ASD and potentially apply knowledge gained in PMS to those individuals.
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                                Mutations in the PTEN gene are an important genetic risk factor for autism spectrum disorder (ASD). PTEN mutations are identified in 2% of all ASD cases and 17-20% of cases with both ASD and macrocephaly (larger than typical head size). Restricted and repetitive behaviors (RRB) are a core diagnostic symptom of ASD and one of the earlier predictors of a subsequent ASD diagnosis. RRBs include repetitive motor behaviors (RMB), insistence on sameness (IS), and circumscribed interests (CI). Researchers believe these symptom domains, which have a significant negative impact on affected individuals and their families, likely have distinct mechanisms and might therefore require different treatments. Seeking to develop a more nuanced understanding of RRB in individuals with PTEN mutations, researchers compared RMB, IS, and CI symptoms captured by two different measures across three groups: 38 individuals with PTEN mutations with ASD, 23 with PTEN mutations without ASD, and 25 with ASD and macrocephaly but without PTEN mutations. After adjusting for age and full-scale intelligence quotient (FSIQ) scores, the researchers found that differences between the three study groups were not statistically significant. However, all three symptom domains showed distinct association patterns with sex, age, and FSIQ. Study authors conclude that their findings highlight the importance of comprehensively assessing RRB in people with PTEN mutations. Their findings further support the hypothesis that RMB, IS, and CI are indeed distinct RRB domains that might, therefore, require different treatment approaches in this population. They recommend that future studies are needed to further understand mechanisms behind specific RRB subdomains and inform most optimal strategies for individuation of treatment options. This research offers the largest, most comprehensive comparison of distinct RRB domains in individuals with PTEN mutations to date.
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                                More than 400 hereditary cancer syndromes have been described to date and account for 5-10% of all cancers. PTEN hamartoma tumour syndrome (PHTS) is an umbrella term for subsets of four syndromes associated with germline (inherited) PTEN mutations. However, many patients with phenotypes similar to those in PHTS do not carry germline PTEN mutations. 

This paper reviews gene discovery efforts over the last decade to identify alterations in cancer-predisposing genes in order to facilitate gene-informed molecular diagnosis, cancer risk assessment, and gene-specific clinical management. Authors conclude that validating these discoveries is critical to bringing these patients specific gene-informed risk assessment and subsequent management.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Polymicrogyria is Associated With Pathogenic Variants in PTEN.
                                                                    Shao DD, Achkar CM, Lai A, Srivastava S, Doan RN, Rodan LH, Chen AY; Brain Development Study Group, Poduri A, Yang E, Walsh CA.
                                  Ann Neurol. 2020 Dec;88(6):1153-1164. doi: 10.1002/ana.25904. Epub 2020 Oct 8.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Psychiatric illness and regression in individuals with Phelan-McDermid syndrome.
                                                                    Kohlenberg TM, Trelles MP, McLarney B, Betancur C, Thurm A, Kolevzon A.
                                  J Neurodev Disord. 2020 Feb 12;12(1):7. doi: 10.1186/s11689-020-9309-6.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Psychometric Study of the Social Responsiveness Scale in Phelan-McDermid Syndrome.
                                                                    Gergoudis K, Weinberg A, Templin J, Farmer C, Durkin A, Weissman J, Siper P, Foss-Feig J, Del Pilar Trelles M, Bernstein JA, Buxbaum JD, Berry-Kravis E, Powell CM, Sahin M, Soorya L, Thurm A, Kolevzon A; Developmental Synaptopathies Consortium.
                                  Autism Res. 2020 Aug;13(8):1383-1396. doi: 10.1002/aur.2299. Epub 2020 May 14.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Scalp EEG interictal high frequency oscillations as an objective biomarker of infantile spasms.
                                                                    Nariai H, Hussain SA, Bernardo D, Motoi H, Sonoda M, Kuroda N, Asano E, Nguyen JC, Elashoff D, Sankar R, Bragin A, Staba RJ, Wu JY.
                                  Clin Neurophysiol. 2020 Nov;131(11):2527-2536. doi: 10.1016/j.clinph.2020.08.013. Epub 2020 Sep 3.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    The Connectivity Fingerprint of the Fusiform Gyrus Captures the Risk of Developing Autism in Infants with Tuberous Sclerosis Complex.
                                                                    Scherrer B, Prohl AK, Taquet M, Kapur K, Peters JM, Tomas-Fernandez X, Davis PE, M Bebin E, Krueger DA, Northrup H, Y Wu J, Sahin M, Warfield SK.
                                  Cereb Cortex. 2020 Apr 14;30(4):2199-2214. doi: 10.1093/cercor/bhz233.
                                

                              

                                                         

                                                      

                          

                        

                      

                                                                
                        
                          
                            2019
                          
                        

                        
                          
                          
                                                        
                              
                                

                                

                                
                                                                    A unified circuit for social behavior.
                                                                    Modi ME, Sahin M.
                                  Neurobiol Learn Mem. 2019 Nov;165:106920. doi: 10.1016/j.nlm.2018.08.010. Epub 2018 Aug 24.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Conformational Dynamics and Allosteric Regulation Landscapes of Germline PTEN Mutations Associated with Autism Compared to Those Associated with Cancer.
                                                                    Smith IN, Thacker S, Seyfi M, Cheng F, Eng C.
                                  Am J Hum Genet. 2019 May 2;104(5):861-878. doi: 10.1016/j.ajhg.2019.03.009. Epub 2019 Apr 18.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Distinct Alterations in Tricarboxylic Acid Cycle Metabolites Associate with Cancer and Autism Phenotypes in Cowden Syndrome and Bannayan-Riley-Ruvalcaba Syndrome.
                                                                    Yehia L, Ni Y, Feng F, Seyfi M, Sadler T, Frazier TW, Eng C.
                                  Am J Hum Genet. 2019 Oct 3;105(4):813-821. doi: 10.1016/j.ajhg.2019.09.004. Epub 2019 Sep 26.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Dynamics and structural stability effects of germline PTEN mutations associated with cancer versus autism phenotypes.
                                                                    Smith IN, Thacker S, Jaini R, Eng C.
                                  J Biomol Struct Dyn. 2019 Apr;37(7):1766-1782. doi: 10.1080/07391102.2018.1465854. Epub 2018 May 14.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Incontinence in Phelan-McDermid Syndrome.
                                                                    Witmer C, Mattingly A, DʼSouza P, Thurm A, Hadigan C.
                                  J Pediatr Gastroenterol Nutr. 2019 Aug;69(2):e39-e42. doi: 10.1097/MPG.0000000000002342.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Increased electroencephalography connectivity precedes epileptic spasm onset in infants with tuberous sclerosis complex.
                                                                    Davis PE, Kapur K, Filip-Dhima R, Trowbridge SK, Little E, Wilson A, Leuchter A, Bebin EM, Krueger D, Northrup H, Wu JY, Sahin M, Peters JM; Tuberous Sclerosis Autism Centers of Excellence Research Network.
                                  Epilepsia. 2019 Aug;60(8):1721-1732. doi: 10.1111/epi.16284. Epub 2019 Jul 12.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Longitudinal Effects of Everolimus on White Matter Diffusion in Tuberous Sclerosis Complex.
                                                                    Peters JM, Prohl A, Kapur K, Nath A, Scherrer B, Clancy S, Prabhu SP, Sahin M, Franz DN, Warfield SK, Krueger DA.
                                  Pediatr Neurol. 2019 Jan;90:24-30. doi: 10.1016/j.pediatrneurol.2018.10.005. Epub 2018 Oct 18.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Motion-robust diffusion compartment imaging using simultaneous multi-slice acquisition.
                                                                    Marami B, Scherrer B, Khan S, Afacan O, Prabhu SP, Sahin M, Warfield SK, Gholipour A.
                                  Magn Reson Med. 2019 May;81(5):3314-3329. doi: 10.1002/mrm.27613. Epub 2018 Nov 16.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Neurobehavioral phenotype of autism spectrum disorder associated with germline heterozygous mutations in PTEN.
                                                                    Busch RM, Srivastava S, Hogue O, Frazier TW, Klaas P, Hardan A, Martinez-Agosto JA, Sahin M, Eng C; Developmental Synaptopathies Consortium.
                                  Transl Psychiatry. 2019 Oct 8;9(1):253. doi: 10.1038/s41398-019-0588-1.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Neuropsychiatric decompensation in adolescents and adults with Phelan-McDermid syndrome: a systematic review of the literature.
                                                                    Kolevzon A, Delaby E, Berry-Kravis E, Buxbaum JD, Betancur C.
                                  Mol Autism. 2019 Dec 24;10:50. doi: 10.1186/s13229-019-0291-3. eCollection 2019.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    PTEN-opathies: from biological insights to evidence-based precision medicine.
                                                                    Yehia L, Ngeow J, Eng C.
                                  J Clin Invest. 2019 Feb 1;129(2):452-464. doi: 10.1172/JCI121277. Epub 2019 Jan 7.
                                

                              

                                                           
                              
                                The tumor suppressor phosphatase and tensin homolog (PTEN) classically counteracts the PI3K/AKT/mTOR signaling cascade. Germline pathogenic PTEN mutations cause PTEN hamartoma tumor syndrome (PHTS), featuring various benign and malignant tumors, as well as neurodevelopmental disorders such as autism spectrum disorder. Germline and somatic mosaic mutations in genes encoding components of the PI3K/AKT/mTOR pathway downstream of PTEN predispose to syndromes with partially overlapping clinical features, termed the "PTEN-opathies." Experimental models of PTEN pathway disruption uncover the molecular and cellular processes influencing clinical phenotypic manifestations. Such insights not only teach us about biological mechanisms in states of health and disease, but also enable more accurate gene-informed cancer risk assessment, medical management, and targeted therapeutics. Hence, the PTEN-opathies serve as a prototype for bedside to bench, and back to the bedside, practice of evidence-based precision medicine.
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                                The phosphatidylinositol-3-kinase (PI3K)/AKT/mTOR signaling pathway plays an essential role in regulation of normal cell growth, metabolism, and survival. Somatic activating mutations in the PI3K/AKT/mTOR pathway are among the most common mutations identified in cancer, and have been shown to cause a spectrum of overgrowth syndromes including PIK3CA-Related Overgrowth Spectrum, Proteus syndrome, and brain overgrowth conditions. Clinical findings in these disorders may be isolated or multiple, including sporadic or mosaic overgrowth (adipose, skeletal, muscle, brain, vascular, or lymphatic), and skin abnormalities (including epidermal nevi, hyper-, and hypopigmented lesions), and have the potential risk of tumorigenesis. Key negative regulators of the PI3K-AKT signaling pathway include PTEN and TSC1/TSC2 and germline loss-of function mutations of these genes are established to cause PTEN Hamartoma Tumor Syndrome and Tuberous Sclerosis Complex. Mosaic forms of these conditions lead to increased activation of PI3K and mTOR at affected sites and there is phenotypic overlap between these conditions. All are associated with significant morbidity with limited options for treatment other than symptomatic therapies and surgeries. As dysregulation of the PI3K/AKT/mTOR pathway has been implicated in cancer, several small molecule inhibitors targeting different components of the PI3K/AKT/mTOR signaling pathway are under clinical investigation. The development of these therapies brings closer the prospect of targeting treatment for somatic PI3K/AKT/mTOR-related overgrowth syndromes. This review describes the clinical findings, gene function and pathogenesis of these mosaic overgrowth syndromes, and presents existing and future treatment strategies to reduce or prevent associated complications of these disorders. © 2016 Wiley Periodicals, Inc.
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                                The mechanistic target of rapamycin (mTOR) signaling pathway is a crucial cellular signaling hub that, like the nervous system itself, integrates internal and external cues to elicit critical outputs including growth control, protein synthesis, gene expression, and metabolic balance. The importance of mTOR signaling to brain function is underscored by the myriad disorders in which mTOR pathway dysfunction is implicated, such as autism, epilepsy, and neurodegenerative disorders. Pharmacological manipulation of mTOR signaling holds therapeutic promise and has entered clinical trials for several disorders. Here, we review the functions of mTOR signaling in the normal and pathological brain, highlighting ongoing efforts to translate our understanding of cellular physiology into direct medical benefit for neurological disorders.
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                                Blepharospasm is a type of dystonia (involuntary muscle twitching) which affects the muscles surrounding both eyes, causing forced blinking, eye irritation, and involuntary closure of the eyes. Although blepharospasm can be treated with a medication called botulinum toxin, outcomes are often inconsistent.


In this study, researchers conducted an exploratory, randomized, double-blind clinical trial of the oral drug dipraglurant for blepharospasm. Fifteen individuals with blepharospasm received either a placebo or dipraglurant. The team used multiple scales rated by clinicians or participants, digital video, and a wearable sensor to assess outcomes.


Results show that although dipraglurant was well tolerated in study participants, it did not produce an obvious benefit. Authors note that these results provide valuable information for planning future trials in blepharospasm.
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                                Dystonia is a neurological disorder characterized by excessive muscle contractions leading to abnormal postures, movements, and pain. Any region of the body can be involved, either in isolation or in combination with another region of the body. Although accurate classification of these combinations is important to providing care, it can sometimes be inconsistent.


In this study, researchers used a data-driven clustering approach to investigate which combinations are most common in dystonia. The team analyzed 1,618 participants with isolated non-focal dystonia from the Dystonia Coalition database to explore which body regions were affected together.


Results reinforce common patterns in cranial and cervical regions. However, findings also show unexpectedly strong associations between bilateral upper or lower limbs, revealing new patterns that may represent an underrecognized dystonia subtype.
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                                Cervical dystonia is a rare, often painful, movement disorder associated with characteristic sustained or jerky involuntary muscle contractions of the neck. The severity of cervical dystonia can be assessed using either clinician-rated scales (CRS) or patient-rated outcome (PRO) tools. However, these two measures are often poorly correlated.   


In this study, researchers aimed to determine if the correlation between a CRS and PRO for the movement disorder of cervical dystonia improves by accounting for non-movement features. The team evaluated 209 patients with cervical dystonia using a CRS and a PRO.


The results revealed a weak correlation between the two measures, even when considering only the movement. However, the correlation improved with a model that included non-motor symptoms of pain, depression, and disability. These results suggest that assessing the movement disorder with a PRO should also include assessments of non-motor symptoms that may contribute to the patient’s perception of the disorder. Findings may apply to other disorders, especially those with frequent non-motor co-morbidities.
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                                Dystonia is a general term for a group of movement disorders characterized by uncontrollable, sometimes painful, involuntary muscle contractions, resulting in repetitive shaking, turning, and twisting of affected body parts. Dystonia is a rare disorder, but it often coexists with a more common disorder, tremor. The reasons for the frequent co-occurrence of dystonia and tremor are not clear. 

In this review article, researchers outline the differences in definitions, subtypes, and pathophysiology of dystonia and tremor. They outline some controversial topics, such as whether these two problems share a similar pathophysiology.
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                                Blepharospasm is a rare disorder characterized by spasms of muscles surrounding both eyes with excessive blinking and squinting. It is the second most common form of dystonia (involuntary muscle twitching) and often spreads to other regions of the body. Currently, guidelines for diagnosis and classification are ambiguous. In this study, researchers aimed to provide more specific recommendations for diagnosis and classification of blepharospasm. Data were obtained from the Dystonia Coalition for patients diagnosed with all types of isolated dystonia. The team evaluated these data to determine how examinations recorded by movement disorder specialists were used to classify blepharospasm as focal, segmental, or multifocal. Results showed much variability in expert opinion regarding the diagnosis of blepharospasm, which was often inconsistent with existing guidelines for the diagnosis and classification of focal blepharospasm. This study highlights the need for more specific guidelines, which are provided in the publication.
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                                Cervical dystonia (CD) is a movement disorder resulting in characteristic, sustained, or tremor-like involuntary muscle contractions of the neck. It is characterized by excessive pulling of the muscles of the neck and shoulder, which causes the head to turn or tilt involuntarily. 

Typically, head posture severity is quantified with clinical rating scales that are susceptible to variability, reducing their sensitivity as outcome measures. Previously used objective methods require specialized equipment and have been limited to studies with a small number of cases. 

In this study, researchers evaluated a novel software system—the Computational Motor Objective Rater (CMOR)—to quantify multi-axis directionality and severity of head posture in CD using only conventional video camera recordings. They found that CMOR’s metrics for head posture severity correlated with clinical rating scales. Authors note that CMOR’s reliance upon only conventional video recordings supports its future potential for large-scale multisite clinical trials.
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                                The dystonias are a group of movement disorders characterized by uncontrollable, sometimes painful, involuntary muscle contractions, resulting in repetitive shaking, turning, and twisting of affected body parts. As new genetic causes continue to be discovered, researchers have found that these different genetic forms share unexpectedly common underlying mechanisms. In this review article, authors explore the phenotypic diversity and shared mechanisms across dystonia syndromes. They also describe how these mechanisms can give rise to motor performance dysfunctions with a clinical aspect of dystonia. Authors state that this relationship between dystonia genes could revolutionize current dystonia classification systems. In the future, these advances could have promising effects on mechanism-based therapeutic approaches.
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                                Cervical dystonia is a painful condition in which a patient’s neck muscles contract involuntarily, causing the head to twist or turn to one side. In this multi-center international study, researchers conducted a Genome-Wide Association Study (GWAS) using samples from the Dystonia Coalition Biorepository. They compared 919 cervical dystonia patients with 1491 controls, seeking to identify genetic loci—fixed positions on a chromosome where a particular gene or genetic marker is located—related to the disorder. They identified one genome-wide significant variant that was however not replicated in an independent sample of 473 cervical dystonia cases and 481 controls. Gene-based analysis identified DENND1A to be significantly associated with cervical dystonia. One low-frequency variant located within the GABBR2 gene on chromosome 9 was associated with lower age-at-onset. Authors concluded that the genetic underpinnings of cervical dystonia are heterogeneous and likely consist of multiple distinct variants of small effect sizes, rather than one gene that is responsible for many cases. Larger GWAS sample sizes may be needed to understand the genetic causes of cervical dystonia.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Cervical Dystonia Is Associated with Aberrant Inhibitory Signaling Within the Thalamus.
                                                                    Groth CL, Brown M, Honce JM et al.
                                  Front Neurol. 2021; 11: 575879. PMCID: PMC7900407.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Current Guidelines for Classifying and Diagnosing Cervical Dystonia: Empirical Evidence and Recommendations.
                                                                    Kilic-Berkmen G, Pirio Richardson S, Perlmutter JS et al.
                                  MDCP, Nov 2021. https://doi.org/10.1002/mdc3.13376. PMCID: in progress.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Deep brain stimulation in Lesch-Nyhan disease: outcomes from the patient's perspective.
                                                                    Visser JE, Cotton AC, Schretlen DJ, Bloch J, Tedroff K, Schechtmann G, Radu Djurfeldt D, Gonzalez V, Cif L, Jinnah HA.
                                  Dev Med Child Neurol. 2021 Mar 10. doi: 10.1111/dmcn.14852. Online ahead of print.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Diagnostic criteria for blepharospasm: A multicenter international study.
                                                                    Defazio G, Jinnah HA, Berardelli A, Perlmutter JS, Berkmen GK, Berman BD, Jankovic J, Bäumer T, Comella C, Cotton AC, Ercoli T, Ferrazzano G, Fox S, Kim HJ, Moukheiber ES, Richardson SP, Weissbach A, Wrigth LJ, Hallett M.
                                  Parkinsonism Relat Disord. 2021 Oct;91:109-114. doi: 10.1016/j.parkreldis.2021.09.004. Epub 2021 Sep 8. PMID: 34583301.
                                

                              

                                                           
                              
                                Blepharospasm (BSP) is a form of focal dystonia that manifests with eyelid spasms, involuntary eyelid closures, and spontaneous blinking. To date, there are no widely accepted criteria to diagnose BSP. In this study, researchers validate the use of new diagnostic criteria for BSP in a diverse international population. 

“This was a huge, multicenter effort aimed at establishing internationally acceptable diagnostic criteria for BSP,” says H. A. Jinnah, MD, PhD, principal investigator of the DC. “Such criteria did not exist before. What we do in the USA with RDCRN funding must ultimately go to the rest of the world.”
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                                Seeking to better understand the neuron activity responsible for dystonia, researchers tested the hypothesis that focal dystonia (a condition that causes abnormal movements in a single body part) may be associated with specific vs broad neuronal abnormalities. They measured the activity of individual neurons of the basal ganglia during deep brain stimulation surgery in 12 patients with dystonia limited to the neck. They found abnormal neuronal activity for both neck and hand neurons, even though the hand was unaffected. These results imply abnormalities of neuronal activity are not restricted to neurons associated with the affected body region, but appear to be more widespread. Symptoms may appear in only in specific body regions, such as the neck, when a second abnormality is added, such as sensory feedback from the affected region.  
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                                To determine how head tremor and pain are associated with cervical dystonia, researchers undertook a retrospective review of severity and pain rating scales from 188 patients. They examined associations of head trauma and pain with age at onset, disease duration, and head tremor subtype, finding that head tremor severity was associated with longer disease duration while pain severity was associated with younger age at onset. Researchers said these associations further characterize the heterogeneity of cervical dystonia’s clinical presentation and suggest similarly heterogenous underlying mechanisms.
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                                The dystonias are a group of disorders characterized by excessive muscle contractions leading to abnormal repetitive movements or postures. Blepharospasm is a subtype of dystonia characterized by overactive facial muscles. Previous brain imaging studies have implied subtle structural changes in blepharospasm, but the nature of these changes is not well understood. 

In this study, researchers found subtle loss of cerebellar Purkinje neurons in histopathological studies of brains from blepharospasm cases. These findings are similar to those reported for subjects with cervical dystonia. 

“To focus on what we should be looking for in blepharospasm, we used what we learned about cervical dystonia published in 2013 in a prior funding cycle,” says H. A. Jinnah, MD, PhD, principal investigator of the DC. “Thus, the RDCRN strategy of combining similar disorders under the same research umbrella is successful in facilitating both the research questions and methodologies.”
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                                Adult-onset idiopathic, isolated, focal cervical dystonia (AOIFCD) is a disorder characterized by involuntary muscle contractions that cause repetitive movements or abnormal postures. These movements can be painful and cause considerable disability. Although patients most commonly present to clinical services due to their motor symptoms, increasing evidence suggests a significant non-motor phenotype to be associated with most forms of dystonia, including AOIFCD. Improved understanding of these non-motor symptoms is needed to better target therapeutic interventions. In this study, researchers examined non-motor phenotypic features to identify possible AOIFCD subgroups. Non-motor symptoms were assessed in participants with AOIFCD, including psychiatric symptoms, pain, sleep disturbance, and quality of life. To investigate the relationship between these symptoms and determine phenotypic subgroups, researchers used Cluster and Bayesian multiple mixed model phenotype analyses. They identified two phenotypic subgroups of non-motor symptoms accompanying AOIFCD, with differences in psychiatric symptoms, pain catastrophizing, sleep quality, and quality of life. Researchers say that improved understanding of these symptom groups will enable better targeted pathophysiological investigation and future therapeutic intervention.
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                                Pantothenate kinase-associated neurodegeneration (PKAN) is a rare autosomal recessive neurogenetic disorder in which specific regions of the central nervous system progressively degenerate, causing progressive, abnormal, involuntary movements. 
 
PKAN is caused by genetic variants in the PANK2 gene that result in dysfunction in enzyme activity. This disruption allows iron to accumulate in the brain. Increased understanding of the molecular and biochemical mechanisms of the disease has allowed researchers to use these insights to begin designing new therapeutics for the disorder.
 
Study authors review the results of recent clinical trials and pre-clinical studies of several compounds currently being evaluated. They say that these trials have helped improve trial designs and allowed the development of PKAN-specific measures to monitor outcomes. They conclude that PKAN provides a good model for targeted drug development and clinical trial design for rare disorders.
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                                Cervical dystonia is the most common adult-onset focal dystonia. Researchers currently believe that cervical dystonia may be caused by a combination of genetic and environmental factors. Although genetic factors have been studied extensively, other factors have not. 

To identify potentially abnormal metabolites or altered biological pathways, researchers conducted an exploratory metabolomics analysis of cervical dystonia. The team compared plasma samples from 100 idiopathic cervical dystonia patients and 100 controls. Results showed that altered biological pathways may relate to carbohydrate and lipid metabolism. Study authors say this may provide novel insights into the biology of cervical dystonia.
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                                CAD deficiency is a rare congenital disorder of glycosylation characterized by epileptic encephalopathy (disease affecting the brain). Because symptoms are non-specific, there is no biomarker, and the CAD protein has over 1,000 known variants, CAD deficiency is difficult to diagnose.


In this study, researchers aimed to improve diagnosis of CAD deficiency. The team assessed the disease-causing ability of both previously reported and unreported CAD variants. Additionally, researchers studied the impact of disease-causing variants at the protein level.


Authors note that combining these functional and protein structural analysis methods can help refine clinical diagnostic workflow for CAD variants.
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                                PMM2-CDG is a type of congenital disorder of glycosylation caused by mutations in the PMM2 gene. Some types of CDG are associated with dysfunction of the mitochondria, which generate energy to power cells. However, not much is known about cellular bioenergetics (how cells transform energy) in PMM2-CDG. 


In this study, researchers evaluated mitochondrial function and autophagy (the process of breaking down cellular contents) in PMM2-CDG. The team evaluated fibroblasts (skin cell-derived connective tissue cells) with different genotypes from a natural history study of individuals with PMM2-CDG. 


Results reveal secondary mitochondrial dysfunction in PMM2-CDG, as well as altered autophagy, which may act as a marker of disease severity. Authors note that manipulating these processes could offer therapeutic benefits when combined with existing treatments for PMM2-CDG. 
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                                Many rare diseases are caused by genomic variants that affect the process of pre-messenger RNA splicing and its regulation. However, these splice-altering variants are often overlooked by common workflows for genetic diagnosis and clinical variant interpretation.


In this review, researchers summarized recent developments and challenges in using RNA sequencing technologies to investigate rare diseases. Discussion included the use of new computational splicing prediction tools to reveal splice-altering variants.


Authors predict that continuous improvements to sequencing technologies and predictive modeling will expand our understanding of splicing regulation and improve diagnoses for rare disease patients.
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                                                                    A 6-Month-Old Infant with Severe Failure to Thrive during COVID-19 Pandemic.
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                                                                    A rare cause of infantile achalasia: GMPPA-congenital disorder of glycosylation with two novel compound heterozygous variants.
                                                                    Geiculescu I, Dranove J, Cosper G, Edmondson AC, Morava-Kozicz E, Carter LB.
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                                Achalasia is a disorder of the esophagus, the tube that carries food from the mouth to the stomach. It is characterized by enlargement of the esophagus, impaired ability of the esophagus to push food down toward the stomach (peristalsis), and failure of the ring-shaped muscle at the bottom of the esophagus (the lower esophageal sphincter) to relax.
Because achalasia is rare in the pediatric population, clinicians should consider associated genetic disorders. This includes GMPPA-congenital disorder of glycosylation (CDG), a rare type of CDG that is caused by variants in the GMPPA gene. 
In this study, researchers describe a 9-month-old female with achalasia and alacrima (reduced or absent ability to produce tears). The patient was found to have two novel compound heterozygous variants in the GMPPA gene that are associated with GMPPA-CDG. Authors provide a brief review of GMPPA-CDG, including management of this condition.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    ALG8-CDG: Molecular and phenotypic expansion suggests clinical management guidelines.
                                                                    Albokhari D, Ng BG, Guberinic A, Daniel EJP, Engelhardt NM, Barone R, Fiumara A, Garavelli L, Trimarchi G, Wolfe L, Raymond KM, Morava E, He M, Freeze HH, Lam C, Edmondson AC.
                                  J Inherit Metab Dis. 2022 Jun 18. doi: 10.1002/jimd.12527. Epub ahead of print. PMID: 35716054.
                                

                              

                                                           
                              
                                ALG8-congenital disorder of glycosylation (ALG8-CDG) is a rare, inherited disorder that affects multiple systems in the body. Patients with ALG8-CDG commonly present with decreased muscle tone, intestinal problems, and liver problems.
In this study, researchers describe seven new individuals with ALG8-CDG, bringing the total to 26 individuals reported in medical literature. The team diagnosed these patients based on biochemical and molecular testing, identifying nine novel variants in ALG8. The cohort also includes the two oldest patients reported to date.
This study expands the phenotype of ALG8-CDG to include stable intellectual disability, autism spectrum disorder, and other neuropsychiatric symptoms. Researchers also expand the clinical features in a variety of organ systems. To improve clinical management, authors suggest a comprehensive evaluation and monitoring strategy.
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                                In this letter to the editor, an expert team of authors explores a consensus on which genetic conditions should be identified as congenital disorders of glycosylation (CDG). 
 
“They are aiming to be inclusive; CDG should be used as the correct nomenclature in any disorders where the synthesis of glycans, glycoproteins, or glycolipids—including oligosaccharide transfer, glycan maturation, or trafficking—is affected,” says Eva Morava-Kozicz, MD, PhD, principal investigator of the Frontiers in Congenital Disorders of Glycosylation Consortium (FCDGC). “This is demonstrated by abnormal glycosylation in functional studies, and should be called a CDG.”
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Chemical Therapies for Congenital Disorders of Glycosylation.
                                                                    Sosicka P, Ng BG, Freeze HH.
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                                                                    Elsharkawi I, Wongkittichote P, Daniel EJP, Starosta RT, Ueda K, Ng BG, Freeze HH, He M, Shinawi M. DDOST-CDG.
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                                DDOST-CDG is an ultra-rare type of congenital disorder of glycosylation (CDG) that is caused by mutations in the gene DDOST. The metabolic disorder was previously reported in just two patients, whose clinical features included severe developmental delay, failure to thrive, and hypotonia (low muscle tone). Both patients also had abnormal transferrin glycosylation.
In this study, researchers describe a new patient with DDOST-CDG. The 18-year-old male presented with moderate developmental delay, progressive opsoclonus (involuntary, rapid eye movements), myoclonus (involuntary, sudden muscle spasms), ataxia (impaired balance or coordination), tremor, and dystonia (involuntary muscle contractions that cause repetitive or twisting movements). The team performed several tests, including biochemical studies, exome sequencing, plasma N-glycan profiling, and western blot analysis, to learn more about the patient’s clinical features.
Authors state that these insights—including new findings on the clinical variability, phenotypes, and genotypes of DDOST-CDG—are essential for diagnosing and managing patients with DDOST-CDG.
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                                                                    Shimada S, Ng BG, White AL, Nickander KK, Turgeon C, Liedtke KL, Lam CT, Font-Montgomery E, Lourenco CM, He M, Peck DS, Umana LA, Uhles CL, Haynes D, Wheeler PG, Bamshad MJ, Nickerson DA, Cushing T, Gates R, Gomez-Ospina N, Byers HM; UW Center for Mendelian Genomics; Scalco FB, Martinez NN, Sachdev R, Smith L, Poduri A, Malone S, Harris RV, Scheffer IE, Rosenzweig SD, Adams DR, Gahl WA, Malicdan MCV, Raymond KM, Freeze HH, Wolfe LA.
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                                                                    Defining the mild variant of leukocyte adhesion deficiency type II (SLC35C1-congenital disorder of glycosylation) and response to l-fucose therapy: Insights from two new families and review of the literature.
                                                                    Tahata S, Raymond K, Quade M, Barnes S, Boyer S, League S, Kumanovics A, Abraham R, Jacob E, Menon P, Morava E.
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                                Leukocyte adhesion deficiency type II (LAD II, also known as SLC35C1-congenital disorder of glycosylation) is an autosomal recessive disorder characterized by growth and cognitive impairment, peripheral neutrophilia, recurrent infections, and the Bombay blood phenotype. 

Among a subset of patients with a milder presentation, descriptions have also included short stature and developmental delay with minimal immune and hematologic (relating to blood) features. While some patients with LAD II benefit from oral fucose therapy, this has not yet been studied in patients with milder disease. 

In this study, researchers describe three new patients from two separate families with the milder variant of LAD II and review the published literature. After 27 months of oral fucose supplementation, one patient showed improvements in speech and cognition, CD15 expression, and core fucosylation of serum glycoproteins. 

Authors note that these patients support classification of this disorder into distinct subtypes—a classical severe and an attenuated variant—and provide preliminary evidence of benefit of fucose therapy in the latter group.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Expanding the phenotypic spectrum of ARCN1-related syndrome.
                                                                    Ritter AL, Gold J, Hayashi H, Ackermann AM, Hanke S, Skraban C, Cuddapah S, Bhoj E, Li D, Kuroda Y, Wen J, Takeda R, Bibb A, El Chehadeh S, Piton A, Ohl J, Kukolich MK, Nagasaki K, Kato K, Ogi T, Bhatti T, Russo P, Krock B, Murrell JR, Sullivan JA, Shashi V, Stong N, Hakonarson H, Sawano K, Torti E, Willaert R, Si Y, Wilcox WR, Wirgenes KV, Thomassen K, Carlotti K, Erwin A, Lazier J, Marquardt T, He M, Edmondson AC, Izumi K.
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                                Congenital disorders of glycosylation (CDG) are a large group of rare, inherited disorders that affect a complex process in the body called glycosylation. Defects in Golgi enzymes, which play a critical role in N-glycan processing and brain development, are often defined as types of CDG. However, defects in the Golgi enzyme MAN2A2 have not been known to cause defects in glycosylation. In this study, researchers investigated the effects of variants in MAN2A2. In a family of affected individuals, the team performed exome sequencing, analyzed N-glycans, and designed a cell-based complementation assay to evaluate the disease-causing effects of the variant. Findings show that variants in MAN2A2 cause a new type of CDG, which is characterized by neurological involvement and facial dysmorphism. Authors note that the cell-based complementation assay designed in this study can also help diagnose patients with potentially pathogenic variants in a very similar enzyme, MAN2A1.
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                                NGLY1-CDDG (congenital disorder of deglycosylation) is a multisystemic, inherited condition caused by a mutation in the NGLY1 gene. Although the NGLY1 enzyme plays an essential role in the process of deglycosylation, the effects of NGLY1 deficiency on protein glycosylation are not yet understood. In this study, researchers explored the hypothesis that NGLY1 deficiency leads to accumulation of misfolded glycoproteins. Using glycoproteomics and proteomics methods, the team analyzed fibroblasts from four patients with NGLY1 deficiency carrying different variants in NGLY1. Results showed no significant accumulation of glycoproteins in the NGLY1-deficient fibroblasts. However, researchers found distinct changes in specific glycoproteins. As the first study of its kind, authors note that these findings highlight new insights for understanding NGLY1-CDDG.

                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Nutrition interventions in congenital disorders of glycosylation.
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                                Congenital disorders of glycosylation (CDG) are a group of inherited metabolic disorders that affect a process called glycosylation. This process uses monosaccharides (simple sugars) from multiple sources to produce nucleotide sugars (activated forms of monosaccharides). Since these sources of monosaccharides are assumed to contribute to one similar pool, their individual contributions are often overlooked.
In this study, researchers explored the hypothesis that fucose (a type of monosaccharide) exists in multiple, distinct pools. The team measured the contribution of fucose from different sources. Findings show that cells identify and select from different pools of fucose for the process of glycosylation.
Authors also present new perspectives on monosaccharide metabolism, which may have other applications beyond glycosylation.
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                                Congenital disorders of glycosylation (CDGs) are a group of rare diseases characterized by hypoglycosylation. The STT3A gene plays an essential role in protein N-glycosylation. 

In this study, researchers identified 16 individuals from nine families who have variants in STT3A, leading to an autosomal-dominant CDG. They describe the features of these individuals including variable skeletal anomalies, short stature, large head, muscle cramps, and in some, intellectual disability. The authors also present data to support a dominant form of STT3A-CDG that is unusual among type I CDGs.
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                                PMM2-CDG is a rare disease that causes hypoglycosylation of multiple proteins. Direct genotype-phenotype correlations are not yet identified. 

In this paper, researchers carried out a retrospective cohort study on 26 PMM2-CDG patients. They collected the identified genotype, as well as variables indicating the disease severity and patients' phenotype. By studying the phenotypic effects of patients' genotype, researchers gained a better insight in the phenotypic prognosis of PMM2-CDG, according to their molecular base.

They concluded that specific pathogenic variants (p.Pro113Leu and p.Phe119Leu) have a significantly higher total NPCRS disease severity score which indicates a more severe clinical outcome. The Nijmegen Paediatric CDG Rating Scale (NPCRS) is a tool to objectively follow the clinical disease progression in clinical disorders of glycosylation (CDG). Pathogenic variants affecting the folding or stabilization domain of the PMM2 enzyme protein have a significantly lower total NPCRS and thus the genetic results could provide a good prognostic clinical outcome.
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                                Study authors describe a genetic syndrome due to PGM2L1 deficiency. The gene PGM2L1 is highly expressed in the brain. They report the identification of four children with PGM2L1 deficiency sharing a largely neurological phenotype. All four children had severe developmental and speech delay, dysmorphic facial features, ear anomalies, high arched palate, strabismus, hypotonia, and keratosis pilaris. Early obesity and seizures were present in three individuals. Study authors concluded that, while analyses indicated PGM2L1 deficiency does not appear to be a glycosylation defect, the discovery of this developmental disorder highlights the importance of glucose-1,6-biophosphate in the brain.
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                                Primary ciliary dyskinesia (PCD) is an inherited condition in which mucociliary clearance of the lungs is impaired. In this disorder, cilia (hairlike structures) lining the airway, sinuses, and middle ears have defective movements, leading to accumulation of harmful particles and pathogens trapped within mucus. Currently, not much is known about the role of airway inflammation in the development of PCD in children. In this study, researchers investigated the relationships between sputum (mucus) inflammation measurements, age, lung function, bronchiectasis, airway infection, and ultrastructural defects in children with PCD. The team collected spontaneously expectorated sputum from clinically stable children and adolescents with PCD ages six years and older. Next, the team correlated sputum protease and inflammatory cytokine concentrations with age, lung function, and chest computed tomography measures of structural lung disease. Results show that in this multicenter cohort of pediatric patients with PCD, elevated concentrations of sputum proteases and cytokines were associated with impaired lung function and structural damage as determined by chest computed tomography. These results establish an important linkage between airway inflammation and lung disease in PCD. Authors note that these findings also suggest sputum inflammatory measurements could serve as biomarkers in PCD and could be used to assess the efficacy of anti-inflammatory therapies.
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                                Primary ciliary dyskinesia (PCD) is a genetic disorder in which mucociliary clearance of the lungs is impaired. In the past two decades, more than 50 PCD-related genes have been discovered. However, most commercial genetic panels do not include variant analysis of the large, complex PCD gene HYDIN. In this letter to the editor, researchers discuss a study of 28 patients in 21 families with probable but undiagnosed PCD from the PCD clinic at McGill University Health Centre in Montreal, Quebec, Canada. To investigate whether HYDIN played a role in these unsolved cases, the team utilized whole-exome sequencing and next-generation sequencing analyses. Results show that pathogenic variants in HYDIN aided diagnosis in six of 21 families with previously unsolved PCD. These findings show that HYDIN variants are responsible for a large percentage of PCD in Quebec. Although it is not clear if increased HYDIN prevalence will be observed in populations outside of Quebec, authors state that transitioning to commercial panels that analyze HYDIN seems critical to accurately diagnose patients with PCD.
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                                Primary ciliary dyskinesia (PCD) is an inherited condition in which mucociliary clearance of the lungs is impaired, leading to accumulation of harmful particles and pathogens trapped within mucus. In addition to lung disease, this results in chronic rhinosinusitis, where the lining of the sinuses becomes swollen, creates extra mucus, and interferes with drainage.


In this study, researchers characterized the histologic change (microscopic changes in tissues) of PCD-related chronic rhinosinusitis (PCD-CRS) in individuals with PCD who underwent sinus surgery. The team compared tissue samples from patients with PCD-CRS to those with cystic fibrosis-related chronic rhinosinusitis (CF-CRS), routine chronic rhinosinusitis without nasal polyps, and healthy controls.  


While sinus disease is generally mediated by eosinophils (a specific white blood cell) in PCD-CRS, neutrophils were the dominant immune cell in sinus tissue, similar to CF-CRS. As targeted therapies become available for CRS, understanding the pathogenesis of PCD-CRS becomes increasingly important.  
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                                Primary ciliary dyskinesia (PCD) is an inherited disorder which affects the movement of tiny hair-like structures on body cells known as cilia, impairing mucociliary clearance of the lungs. Approximately 50 percent of PCD patients have a laterality defect (right-left placement of organs in the chest and abdomen) attributable to impaired ciliary motility in the early embryo. The association between abnormalities in organ laterality and the PCD-associated defect of ciliary ultrastructure (fine, detailed structure) or genotype is not well understood.


In this study, researchers investigated the association between presence and/or type of laterality abnormality and ciliary ultrastructural defect or genotype in PCD. First, the team grouped 559 participants with PCD based on ciliary ultrastructural defect or genotype. Next, researchers analyzed the data to evaluate the association of ciliary ultrastructural defect or genotype and likelihood of a laterality abnormality.


Results show that in patients with PCD, risk of a laterality abnormality differs by ciliary ultrastructural defect. Authors note that further research is needed to understand the pathophysiologic mechanisms underlying these differences.
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                                Primary ciliary dyskinesia (PCD) is an inherited condition in which mucociliary clearance of the lungs is impaired. Symptoms include chronic sinusitis, frequent respiratory and middle ear infections, hearing loss, chronic cough, severe lung damage, and bronchiectasis (irreversible scarring and dilation of the bronchi).


Individuals with PCD often receive a delayed diagnosis due to multiple factors, including the commonality of symptoms, variability of severity, number of clinicians involved in their care, limitations of diagnostic tests, and lack of standards. Both diagnosed and undiagnosed individuals with PCD require frequent care of the ear, nose, and throat (ENT). However, there is limited published guidance for the proper diagnosis of PCD.  


This clinical letter for ENT clinicians educates ENTs about modern diagnostic criteria and considerations through two cases: a new diagnosis in an adult and a misdiagnosis of PCD as a child that was carried into adulthood. 

                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Response to letter to the editor regarding "Sinonasal quality of life in primary ciliary dyskinesia".
                                                                    Stack TJ, Norris M, Mohammad I, Thorp BD, Klatt-Cromwell C, Ebert CS Jr, Senior BA, Kimple AJ.
                                  Int Forum Allergy Rhinol. 2023 Nov 8. doi: 10.1002/alr.23297. Online ahead of print.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Safety and efficacy of the epithelial sodium channel blocker idrevloride in people with primary ciliary dyskinesia (CLEAN-PCD): a multinational, phase 2, randomised, double-blind, placebo-controlled crossover trial.
                                                                    Ringshausen FC, Shapiro AJ, Nielsen KG, Mazurek H, Pifferi M, Donn KH, van der Eerden MM, Loebinger MR, Zariwala MA, Leigh MW, Knowles MR, Ferkol TW; CLEAN-PCD investigators and study team.
                                  Lancet Respir Med. 2023 Aug 31:S2213-2600(23)00226-6. doi: 10.1016/S2213-2600(23)00226-6. Online ahead of print.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Sinonasal quality of life in primary ciliary dyskinesia.
                                                                    Stack T, Norris M, Kim S, Lamb M, Zeatoun A, Mohammad I, Worden C, Thorp BD, Klatt-Cromwell C, Ebert CS Jr, Senior BA, Kimple AJ.
                                  Int Forum Allergy Rhinol. 2023 May 19. doi: 10.1002/alr.23180. Online ahead of print.
                                

                              

                                                         

                                                      

                          

                        

                      

                                                                
                        
                          
                            2022
                          
                        

                        
                          
                          
                                                        
                              
                                

                                

                                
                                                                    A Deep Intronic, Pathogenic Variant in DNAH11 Causes Primary Ciliary Dyskinesia.
                                                                    Shapiro AJ, Stonebraker JR, Knowles MR, Zariwala MA.
                                  Am J Respir Cell Mol Biol. 2022 Oct;67(4):511-514. doi: 10.1165/rcmb.2022-0176LE.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Association of Neonatal Hospital Length of Stay with Lung Function in Primary Ciliary Dyskinesia.
                                                                    Wee WB, Leigh MW, Davis SD, Rosenfeld M, Sullivan KM, Sawras MG, Ferkol TW, Knowles MR, Milla C, Sagel SD, Zariwala MA, Pullenayegum E, Dell SD.
                                  Ann Am Thorac Soc. 2022 Nov;19(11):1865-1870. doi: 10.1513/AnnalsATS.202202-116OC. PMID: 35657736.
                                

                              

                                                           
                              
                                Primary ciliary dyskinesia (PCD) is an inherited, multisystem disease affecting the airways, sinuses, and middle ear that arises from dysfunctional cilia (hairlike structures). This in turn can lead to hearing loss, chronic cough, severe lung damage, and bronchiectasis (irreversible scarring and dilation of the bronchi). Patients with PCD have ranging disease variability and severity, with some clinical manifestations presenting soon after birth.
In this study, researchers evaluated the association between neonatal hospital length of stay and supplemental oxygen duration with lung function in pediatric PCD. They used data from a Genetic Disorders of Mucociliary Clearance Consortium (GDMCC) multicenter study consisting of 123 pediatric patients with PCD followed over 5 years.
Study results showed that neonatal hospital length of stay was associated with worse lung function, independent of age and ultrastructural defects. However, supplemental oxygen duration was not associated with lung function. These findings highlight the need for future research into the mechanisms and management of neonatal respiratory distress in PCD patients to better understand the variability in lung health outcomes in this patient population.
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                                Primary ciliary dyskinesia (PCD) is a rare lung disease caused by mutations that impair the movement of cilia, tiny hair-like structures on airway cells that beat rhythmically to move mucus out of the airways. Defects in cilia structure or function result in chronic upper and lower respiratory disease. Mutations in the ODAD1 gene result in a failure to assemble outer dynein arms (ODAs), the molecular motors that provide the force for ciliary beating. In the absence of ODAD1, cilia are mostly immotile cilia, and subjects suffer from a typical PCD phenotype.

In this study, researchers identified a patient with an unusually mild phenotype and a mutation in ODAD1. To investigate the mechanisms behind this unusual phenotype, they performed molecular and functional studies of cultured nasal epithelial cells.

Their findings indicate that the mutant protein retains partial function, allowing for the assembly of some ODAs and a significant level of ciliary activity that may result in the unusually mild phenotype. These findings also suggest that partial restoration of ciliary function by therapeutic agents could lead to significant improvement of PCD symptoms.
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                                Primary ciliary dyskinesia (PCD) is an inherited condition in which mucociliary clearance is impaired in the upper and lower airways. Organ laterality defects are common in patients with PCD, ranging from situs inversus totalis (SIT, complete mirror image organ arrangement), to situs ambiguus (SA, any laterality defect other than SI). However, targeted investigations for these defects are not universally recommended in PCD consensus statements. Without investigations beyond chest radiography (CXR), clinically significant defects may go undetected, leading to increased morbidity.
 
In this study, researchers reviewed CXR images and reports of add-on, targeted investigations (computed tomography scans, abdominal ultrasounds, upper GI contrast studies, and splenic scintigraphy) from medical records collected at two PCD clinics. They compared situs classifications from CXR alone versus CXR with add-on, targeted investigations. Results showed that situs classification differed significantly from CXR images alone versus CXR with add-on, targeted investigations. Some of these additional organ laterality defects resulted in significant patient morbidity and even mortality when splenic dysfunction was present.
 
Authors conclude that in PCD patients, clinically significant SA defects may not be detected by CXR alone. These results suggest that the routine use of CXR with add-on, targeted investigations may be justified.
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                                Mucins (the major protein component of mucus) are fundamental to airway health. Upregulation of mucin 5B (MUC5B) is observed in common lung diseases, making it a potential therapeutic target. In mice, Muc5b is required for mucociliary clearance and for controlling inflammation after microbial exposure, although the consequences of its loss in humans are unclear.

In this study, researchers aimed to identify and characterize a family with congenital absence of MUC5B. The team performed whole-genome sequencing in an adult proband, deep phenotyping, and genotyping with reverse phenotyping for 8 family members. Across accessible sample types, the team performed immunofluorescence staining and mass spectrometry for mucins. 

Results show that congenital absence of MUC5B defines a new category of genetic respiratory disease. In addition, the human phenotype is consistent with the Muc5b mouse model. Authors note that further study of individuals with decreased MUC5B production could provide unique insights into airway mucus biology.
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                                Two patients with chronic oto-sino-pulmonary disease and hydrocephalus underwent candidate testing of FOXJ1, a gene that controls the production of motile cilia (miniature, whip-like organelles in the lungs, respiratory tract and middle ear, whose beating generates a directional fluid flow). Upon sequencing, heterozygous, pathogenic variants were discovered in two patients. Study authors concluded that FOXJ1 pathogenic variants cause primary ciliary dyskinesia (PCD) in a de novo, autosomal dominant inheritance pattern, and are associated with hydrocephalus. Physicians treating patients with hydrocephalus and chronic oto-sino-pulmonary disease should be aware of this PCD association and test for FOXJ1 variants.
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                                Primary ciliary dyskinesia (PCD) is a rare inherited condition that affects cilia—tiny, hair-like structures—in the lungs, nose and ears of affected individuals, both impairing their ability to remove germs and pollutants and allowing mucus buildup and infections. Abnormal cilia can alter fluid flow in the fallopian tubes and ventricles within the brain, and defects in analogous structures, flagella, can result in abnormal sperm movement. Approximately 50% of people with PCD will present with a laterality defect, like situs inversus totalis, in which the arrangement of the internal organs is a mirror image of normal anatomy. Heterotaxy, in which many organs in the body can be formed abnormally, in the wrong position, or even missing, is also more common in this disease. In this review paper, authors provide an overview of PCD and describe its impacts on cilia structure and function as well as diagnostic approaches. They summarize the various types and presentations (phenotypes) of PCD along with causative genes (genotypes) and the relationships that have emerged over 20 years of research into the condition. Authors also state that the increasing availability of genetic panels for PCD are now refining their understanding of those genotype-phenotype relationships and revealing milder forms of the disease.
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                                This case report highlights the difficulty distinguishing primary ciliary dyskinesia (PCD) from primary immunodeficiency (PID) with particular emphasis on the potential overlap in nasal nitric oxide levels between the two disorders. An 11-year-old female with history of chronic wet cough, chronic nasal congestion, and recurrent lower respiratory tract infections was referred for evaluation of possible PCD. Her nasal nitric oxide level was low (9.8 nL/min) and remained low at follow-up one year later (17.5 nL/min). Ciliary ultrastructure on transmission electron microscopy (TEM) was normal and PCD genetic testing was unrevealing, but given her clinical history and low nasal nitric oxide, she was classified as “probable PCD.” Later, at the age of 21, she became acutely ill, was diagnosed with hemophagocytic lymphohistiocytosis, and died secondary to this. She was subsequently found to have a pathogenic variant in GATA2 resulting in GATA2 deficiency, a syndrome characterized by immunodeficiency and predisposition to myelodysplastic syndrome. This case illustrates how individuals with PID can also have persistent low nasal nitric oxide levels. In those with suspicion for PCD but without a definitive diagnosis (confirmed by either PCD genetic testing and/or abnormal ciliary ultrastructure on TEM), clinicians should consider genetic testing for PID.
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                                RNA polymerase III-related or 4H leukodystrophy (POLR3-HLD) is a rare genetic disorder characterized by hypomyelination (inability to produce sufficient myelin, the fatty coating surrounding nerve fibers, at normal levels during development), neurological dysfunction, hypodontia (missing teeth), and hypogonadotropic hypogonadism (delayed puberty). Description of craniofacial features in individuals with POLR3-HLD is currently very limited.


In this study, researchers assessed the craniofacial features of 31 patients with POLR3-HLD. The team also proposed genotype-phenotype correlations based on patients’ facial features.


Results demonstrate that craniofacial abnormalities are common in patients with POLR3-HLD. Authors note that these findings will assist clinicians in diagnosing POLR3-HLD, help to provide care directed to this patient population’s specific needs, and allow future studies characterizing the underlying pathophysiology. 
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                                Adrenoleukodystrophy (ALD) is an X-linked disorder (on the X chromosome) characterized by accumulation of very long-chain fatty acids throughout the nervous system, adrenal glands, and testes. Males with ALD have a high risk of developing adrenal insufficiency, which can be life-threatening when undetected. Although newborn screening for ALD is becoming more common, its impact on clinical management has not yet been reported.


In this study, researchers investigated the impact of newborn screening on time to diagnosis of adrenal insufficiency in children with ALD. The team conducted a medical chart review of 116 patients with ALD, extracting information about diagnosis in all patients and adrenal insufficiency surveillance, diagnosis, and treatment in boys with ALD.


Results suggest that implementing newborn screening for ALD leads to significantly earlier detection of adrenal insufficiency, as well as earlier initiation of glucocorticoid supplementation in boys affected by ALD.
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                                Aicardi-Goutières syndrome (AGS) is a rare genetic disorder characterized by a spectrum of motor abilities. The AGS Severity Scale is used to measure outcomes in individuals with AGS. However, because of the relatively limited granularity of this tool, there is a need to define tools that can measure function across the AGS spectrum. 


In this study, researchers explored gross motor function as an outcome measure of AGS. The team administered the Gross Motor Function Measure–88 (GMFM-88) and AGS Severity Scale in 71 individuals affected by AGS, characterizing performance variability by genotype. 


Results support the GMFM-88 as a potential clinical outcome assessment in subsets of the AGS population. Authors note the need for additional validation of outcome measures that can reflect the diverse gross motor function observed in individuals with AGS, including low motor function.
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                                Hereditary spastic paraplegia (HSP) is a group of neurodegenerative disorders that primarily affect the upper motor neurons. In the nervous system, a diverse family of lipids called sphingolipids play a critical role in structural and signaling functions. The synthesis of sphingolipids is regulated by the protein SPTSSA.


In this study, researchers identified three children with a complex form of HSP. The team used exome sequencing to discover two different disease-causing variants in the SPTSSA gene. Next, they investigated the effects of these variants on sphingolipid synthesis.


Findings showed that the variants in SPTSSA caused excessive sphingolipid synthesis, leading to HSP. Authors note that these findings provide a better understanding of the elevated sphingolipid synthesis involved in progressive neurodegenerative diseases.
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                                Cerebral autosomal dominant arteriopathy with sub-cortical infarcts and leukoencephalopathy (CADASIL) is an inherited disease of the blood vessels that occurs when the thickening of blood vessel walls blocks the flow of blood to the brain. Heterozygous variants of the NOTCH3 gene are known to cause CADASIL, with patients typically presenting in adulthood. 

In this study, researchers describe three patients from two unrelated families presenting at an early age with a vascular leukoencephalopathy. The team reviewed clinical records, MRI, and CT scans of the patients. Genome sequencing revealed bi-allelic variants in the NOTCH3 gene. 

These results indicate that bi-allelic loss-of-function NOTCH3 variants may cause a vascular leukoencephalopathy, distinct from CADASIL.
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                                                                    Wongkittichote P, Magistrati M, Shimony JS, Smyser CD, Fatemi SA, Fine AS, Bellacchio E, Dallabona C, Shinawi M.
                                  Mol Genet Metab. 2022 Aug;136(4):260-267. doi: 10.1016/j.ymgme.2022.07.002. Epub 2022 Jul 5.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Hematologic abnormalities in Aicardi Goutières Syndrome.
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                                Aicardi Goutières syndrome (AGS) is an inherited disease that is associated with early onset neurologic disability and systemic inflammation. Cytopenias—conditions in which there are lower-than-normal numbers of blood cells—are a potentially serious, but poorly understood, complication of AGS. As new treatment options are developed, it is important to understand the roles of the disease versus the treatment in hematologic abnormalities, allowing for better management of cytopenia. In this study, researchers identified novel patterns of hematologic abnormalities in AGS. The team collected laboratory data throughout the lifespan from 142 individuals with AGS. Results showed that AGS results in multilineage cytopenias not limited to the neonatal period. Neutropenia, anemia, and thrombocytopenia were common. For patients on the treatment baricitinib, moderate to severe graded events of neutropenia, anemia, and leukopenia were more common, but rarely of clinical consequence. Based on these results, authors recommend careful monitoring of hematologic parameters in children with AGS throughout the lifespan, especially while on therapy. Authors also note that AGS should be considered in children with neurologic impairment of unclear cause and hematologic abnormalities.
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                                                                    Harting I, Garbade SF, Rosendaal SD, Mohr A, Sherbini O, Vanderver A, Wolf NI.
                                  Eur J Paediatr Neurol. 2022 Nov;41:71-79. doi: 10.1016/j.ejpn.2022.10.003. Epub 2022 Nov 4.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Novel biallelic variants in NRROS associated with a lethal microgliopathy, brain calcifications, and neurodegeneration.
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                                The protein NRROS (negative regulator of reactive oxygen species) is expressed by microglia (immune cells of the central nervous system) and perivascular macrophages (brain macrophages, or immune cells, characterized by a close association with the cerebral vasculature). To date, 9 individuals have been reported with biallelic (affecting both alleles of a gene) NRROS variants.
In this study, researchers used exome sequencing to identify 2 novel NRROS variants—a missense variant and a premature stop codon—in an individual with a severe neurodegenerative phenotype. Through pathological examination, they found both extensive grey and white matter involvement, dystrophic calcifications, and infiltration of foamy macrophages.
Authors state that this is the first reported case of NRROS variants with a mitochondrial ultrastructure abnormality noted on electron microscopy analysis of post-mortem tissue.
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                                  Neurology. 2022 May 24:10.1212/WNL.0000000000200571. doi: 10.1212/WNL.0000000000200571. Online ahead of print.
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                                X-linked adrenoleukodystrophy (ALD) is a neurodegenerative disease that causes progressive gait and balance problems. Leg discomfort, sleep disturbances, and pain contribute to daily disability. 

In this study, researchers investigated the prevalence and severity of restless legs syndrome (RLS) in 32 adults with ALD. The team gathered data from questionnaires, telephone interviews, neurological examinations, functional gait measures, and laboratory assessments. 

Results suggest a high prevalence of RLS in adults with ALD. Researchers also found that ALD patients with RLS have more neurological signs and symptoms, and RLS is more common in females with ALD than in males. Authors note that increased awareness of RLS in patients with ALD would allow for more effective treatment.
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                                Adrenomyeloneuropathy is an X-linked disorder (on the X chromosome) characterized by the disruption in fat metabolism (break down) which leads to the accumulation of very long-chain fatty acids throughout the nervous system, adrenal glands, and testes. As current outcomes used to evaluate the disorder are limited, quantitative outcomes are needed. 

In this prospective study, researchers aimed to track sensorimotor outcomes in adults with adrenomyeloneuropathy and evaluate differences in progression between men and women. The team analyzed data to detect changes in outcomes over 2 years. Outcomes included postural sway in four static standing conditions, great-toe vibration, hip strength, walking velocity, timed up-and-go, and 6-minute walk distance. 

They found that participants showed significant worsening in all standing conditions, sensation, and strength. However, they showed more stability in walking, with only velocity significantly declining. For each sex, postural sway declined significantly in all conditions except for eyes closed feet together for women. Strength declined significantly by sex for hip flexion. Sex-specific significant decline was seen in walking for men only. Authors note that quantitative measures of postural sway, sensation strength, and walking are effective measures of adrenomyeloneuropathy progression in 2 years.
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                                Cerebral X-linked adrenoleukodystrophy (cALD) is a disorder characterized by the destruction of myelin (the insulation surrounding nerve fibers) in the brain. Survival and improved outcomes for cALD are associated with hematopoietic stem cell transplantation (HSCT) at earliest evidence of disease on magnetic resonance imaging (MRI). 
 
In this study, researchers aimed to determine average duration between diagnosis of cALD and HSCT. Among 27 patients with cALD in the hospitals they evaluated, the team found that time to HSCT was greater than 3 months. They also noted differences in average time by race/ethnicity and by hospital. Authors state that these findings suggest an opportunity to reduce time to transplant in cALD.
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                                Leukodystrophies are a group of rare neurological disorders affecting the white matter of the brain that are characterized by severe neuromotor disability. Research on the functional status of people with leukodystrophy is limited by the need for in-person mobility assessments. 

The Gross Motor Function Measure-88 (GMFM-88) is an assessment tool used to measure change in gross motor function over time. In this study, researchers assessed the reliability of the GMFM-88 using telemedicine compared with standard in-person assessments in patients with leukodystrophy. They found that remote application of the GMFM-88 is a feasible and reliable approach. The authors note that this approach may be of particular value in rare diseases and those with severe neurologic disability that impacts travel ability.
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                                Charcot-Marie-Tooth disease type 1A (CMT1A), the most common form of inherited peripheral neuropathy, is caused by duplication of the PMP22 gene. Individuals with CMT1A experience slow nerve conduction velocity (the speed of electrical impulses moving through nerves). Because most patients have nerve conduction rates below 38 meters per second, genetic testing for PMP22 duplication is not usually recommended for those with higher rates. 


In this study, researchers report cases of intermediate nerve conduction velocity in two patients with CMT1A. Both individuals had upper limb motor nerve conduction velocities above 38 meters per second. These patients also presented with very mild forms of CMT1A.


Authors note that although these cases are very rare, they highlight the importance of testing PMP22 duplication in patients with intermediate conduction velocities.
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                                Charcot-Marie-Tooth disease (CMT) is a group of disorders that affect the peripheral nerves, which connect the brain and spinal cord to muscles and sensory cells. Symptoms include weakness, sensory loss, muscle atrophy (wasting), and foot deformities.


In this study, researchers evaluated the impact of body mass index (BMI) on disease progression over two years in children with CMT. Among 242 participants aged 3–20 years with CMT, the team categorized groups by BMI and assessed disease severity using the CMT Pediatric Scale (CMTPedS).


Results show that children with CMT who were severely underweight, underweight, or obese exhibited greater disability at baseline. Over the two-year period in those whose BMI remained stable, severely underweight children deteriorated at the fastest rate. For children who changed BMI categories over the two years, CMTPedS scores deteriorated faster in those who became overweight or obese. Authors note that interventions to maintain or improve BMI toward healthy weight may reduce disability in children with CMT.
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                                Charcot–Marie–Tooth disease type 2 (CMT2), also known as hereditary motor and sensory neuropathy, is a disorder affecting nerve axons (ends of the nerves) which carry signals from the brain to the extremities. While mutations in the alpha-B-crystallin (CRYAB) gene have been associated with myofibrillar myopathy, dilated cardiomyopathy, and cataracts, they have not previously included peripheral neuropathy.


In this study, researchers expand the phenotype (observable characteristics) of CRYAB-related disease to include CMT2. The team performed whole-exome sequencing in two unrelated families with genetically unsolved axonal CMT2, assessing clinical, neurophysiological, and radiological features.


Results identify CRYAB mutations as a cause of CMT2 in these patients. Authors note that CRYAB mutations should be suspected in cases with late-onset CMT2, especially in the presence of congenital cataracts.

                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Neuropathy due to bi-allelic SH3TC2 variants: genotype-phenotype correlation and natural history.
                                                                    Rehbein T, Wu TT, Treidler S, Pareyson D, Lewis R, Yum SW, McCray BA, Ramchandren S, Burns J, Li J, Finkel RS, Scherer SS, Zuchner S, Shy ME, Reilly MM, Herrmann DN.
                                  Brain. 2023 Sep 1;146(9):3826-3835. doi: 10.1093/brain/awad095. PMID: 36947133; PMCID: PMC10473553
                                

                              

                                                           
                              
                                Charcot-Marie-Tooth disease type 4C (CMT4C) is an inherited, degenerative disorder affecting the nerves that travel to the feet and hands. CMT4C is caused by recessive variants in the SH3TC2 gene and characterized by early onset spinal deformities, as well as a wide spectrum of symptoms and severity. Currently, not much is known about the relationship between pathogenic (disease-causing) variants and disease manifestations.


In this study, researchers explored the natural history of CMT4C by gathering genetic and clinical data from the Inherited Neuropathy Consortium (INC). The team examined symptoms, neurological examinations, and neurophysiological characteristics over time in 56 individuals with CMT4C.


The resulting analysis marks the largest cross-sectional and only longitudinal study to date of the clinical phenotype of both adults and children with CMT4C. Authors note that by further defining the natural history of CMT4C, these data will help inform study design of future clinical trials for genetic treatments.

                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Post-transcriptional microRNA repression of PMP22 dose in severe Charcot-Marie-Tooth disease type 1.
                                                                    Pipis M, Won S, Poh R, Efthymiou S, Polke JM, Skorupinska M, Blake J, Rossor AM, Moran JJ, Munot P, Muntoni F, Laura M, Svaren J, Reilly MM.
                                  Brain. 2023 Oct 3;146(10):4025-4032. doi: 10.1093/brain/awad203. PMID: 37337674; PMCID: PMC10545524
                                

                              

                                                           
                              
                                Charcot-Marie-Tooth disease type 1A (CMT1A), the most common form of inherited peripheral neuropathy, is caused by a copy number variation (CNV) in the PMP22 gene. In rodent models of CMT1A, overexpression of miR-29a, a type of microRNA, has been shown to reduce the PMP22 transcript and protein level.


In this study, researchers demonstrate for the first time how imbalance in the microRNA-mediated regulation of gene expression can mimic a CNV-associated disease in humans. Study participants included a family of CMT1A patients enrolled in a natural history study.


Authors state that these findings show the importance of miR-29a in regulating PMP22 expression and could lead to development of new therapeutic drugs.

                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Sorbitol reduction via govorestat ameliorates synaptic dysfunction and neurodegeneration in sorbitol dehydrogenase deficiency.
                                                                    Zhu Y, Lobato AG, Rebelo AP, Canic T, Ortiz-Vega N, Tao X, Syed S, Yanick C, Saporta M, Shy M, Perfetti R, Shendelman S, Züchner S, Zhai RG.
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                                                                    Thirty-Year Follow-Up of Early Onset Amyotrophic Lateral Sclerosis with a Pathogenic Variant in SPTLC1.
                                                                    Ajjarapu A, Feely SME, Shy ME, Trout C, Zuchner S, Moore SA, Mathews KD.
                                  Case Rep Neurol. 2023 Jun 12;15(1):146-152. doi: 10.1159/000530974. eCollection 2023 Jan-Dec.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Trials for Slowly Progressive Neurogenetic Diseases Need Surrogate Endpoints.
                                                                    Reilly MM, Herrmann DN, Pareyson D, Scherer SS, Finkel RS, Züchner S, Burns J, Shy ME.
                                  Ann Neurol. 2023 May;93(5):906-910. doi: 10.1002/ana.26633. Epub 2023 Mar 21.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Validation of the parent-proxy pediatric Charcot-Marie-Tooth disease quality of life outcome measure.
                                                                    Wu TT, Finkel RS, Siskind CE, Feely SME, Burns J, Reilly MM, Muntoni F, Estilow T, Shy ME, Ramchandren S; Childhood CMT Study Group of the Inherited Neuropathy Consortium.
                                  J Peripher Nerv Syst. 2023 Feb 7. doi: 10.1111/jns.12538. Epub ahead of print. PMID: 36748295.
                                

                              

                                                           
                              
                                Charcot-Marie-Tooth disease (CMT) is a group of genetic disorders that affect the peripheral nerves, which connect the brain and spinal cord to muscles and sensory endings. With symptoms including weakness, sensory loss, muscle atrophy (wasting), balance problems, and foot deformities, CMT is known to reduce health-related quality of life (QOL) in children as well as adults. However, there is currently no parent-proxy CMT QOL outcome measure for use in children for either natural history studies or clinical trials. 


In this study, researchers describe the validation of the parent-proxy pediatric CMT-QOL outcome measure for children aged 8 to 18 years. After developing a working version of the outcome measure, the team administered this version to 358 parents of children with CMT seen at the participating study sites of the Inherited Neuropathy Consortium from 2010 to 2016. Results from the parent-proxy version were compared with previously published results completed by the children themselves. To develop the final version, researchers performed rigorous tests of the data, including psychometric analysis, factor analysis, test-retest reliability, internal consistency, convergent validity, IRT analysis, and longitudinal analysis.


Results show that the parent-proxy version of the pediatric CMT-QOL outcome measure is a reliable, valid, and sensitive proxy measure of health-related QOL for children aged 8 to 18 with CMT.

                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Validation of the parent-proxy version of the pediatric Charcot-Marie-Tooth disease quality of life instrument for children aged 0-7 years.
                                                                    Wu TT, Finkel RS, Siskind CE, Feely SME, Burns J, Reilly MM, Muntoni F, Milev E, Estilow T, Shy ME, Ramchandren S; Childhood CMT Study Group of the Inherited Neuropathy Consortium.
                                  J Peripher Nerv Syst. 2023 Sep;28(3):382-389. doi: 10.1111/jns.12557. Epub 2023 May 18.
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                                                                    A neuropathy-associated kinesin KIF1A mutation hyper-stabilizes the motor-neck interaction during the ATPase cycle.
                                                                    Morikawa M, Jerath NU, Ogawa T, Morikawa M, Tanaka Y, Shy ME, Zuchner S, Hirokawa N.
                                  EMBO J. 2022 Mar 1;41(5):e108899. doi: 10.15252/embj.2021108899. Epub 2022 Feb 8. PMID: 35132656.
                                

                              

                                                           
                              
                                Charcot-Marie-Tooth (CMT) is a group of inherited, degenerative disorders affecting the nerves that travel to the feet and hands, causing muscle weakness, problems with balance and sensation as well as other symptoms. 

Axonal transport (a process essential for nerve development, function, and survival) mediated by the KIF1A gene is driven by interaction cycles between the kinesin (motor protein)’s motor and neck domains. 

In this study, researchers characterized a KIF1A mutant identified in a family with axonal-type CMT and other cases of human neuropathies. This characterization reveals that dynamic dissociation of the motor-neck interaction via the β7 (integrin protein) domain is essential for neuronal function.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Accelerate Clinical Trials in Charcot-Marie-Tooth Disease (ACT-CMT): A Protocol to Address Clinical Trial Readiness in CMT1A.
                                                                    Eichinger K, Sowden JE, Burns J, McDermott MP, Krischer J, Thornton J, Pareyson D, Scherer SS, Shy ME, Reilly MM, Herrmann DN.
                                  Front Neurol. 2022 Jun 27;13:930435. doi: 10.3389/fneur.2022.930435. eCollection 2022.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Association of plasma neurofilament light chain with disease activity in chronic inflammatory demyelinating polyradiculoneuropathy.
                                                                    Kapoor M, Carr A, Foiani M, Heslegrave A, Zetterberg H, Malaspina A, Compton L, Hutton E, Rossor A, Reilly MM, Lunn MP.
                                  Eur J Neurol. 2022 Nov;29(11):3347-3357. doi: 10.1111/ene.15496. Epub 2022 Jul 25.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Charcot-Marie-Tooth disease type 2CC due to NEFH variants causes a progressive, non-length-dependent, motor-predominant phenotype.
                                                                    Pipis M, Cortese A, Polke JM, Poh R, Vandrovcova J, Laura M, Skorupinska M, Jacquier A, Juntas-Morales R, Latour P, Petiot P, Sole G, Fromes Y, Shah S, Blake J, Choi BO, Chung KW, Stojkovic T, Rossor AM, Reilly MM.
                                  J Neurol Neurosurg Psychiatry. 2022 Jan;93(1):48-56. doi: 10.1136/jnnp-2021-327186. Epub 2021 Sep 13. PMID: 34518334; PMCID: PMC8685631.
                                

                              

                                                           
                              
                                Researchers seeking to better understand axonal Charcot-Marie-Tooth disease type 2CC (CMT2CC) conducted an observational study of 30 affected and 3 asymptomatic mutation carriers from 8 families, examining phenotype-genotype correlations. Study subjects had variants in the gene NEFH, which is thought to cause CMT2CC. Researchers found that most patients developed lower-limb predominant symptoms in adulthood. The disease progressed more rapidly than is typically seen in other CMT subtypes, and half of patients needed to use a wheelchair an average of 24.1 years after symptoms began. They found that that the unusual phenotype of CMT2CC is more similar to spinal muscular atrophy than classic CMT. Study authors said that these findings should allow a better understanding of the natural history of the disease and aid in variant interpretation.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Clinical practice guideline for the management of paediatric Charcot-Marie-Tooth disease.
                                                                    Yiu EM, Bray P, Baets J, Baker SK, Barisic N, de Valle K, Estilow T, Farrar MA, Finkel RS, Haberlová J, Kennedy RA, Moroni I, Nicholson GA, Ramchandren S, Reilly MM, Rose K, Shy ME, Siskind CE, Yum SW, Menezes MP, Ryan MM, Burns J.
                                  J Neurol Neurosurg Psychiatry. 2022 May;93(5):530-538. doi: 10.1136/jnnp-2021-328483. Epub 2022 Feb 9.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    HINT1 neuropathy in Lithuania: clinical, genetic, and functional profiling.
                                                                    Malcorps M, Amor-Barris S, Burnyte B, Vilimiene R, Armirola-Ricaurte C, Grigalioniene K, Ekshteyn A, Morkuniene A, Vaitkevicius A, De Vriendt E, Baets J, Scherer SS, Ambrozaityte L, Utkus A, Jordanova A, Peeters K.
                                  Orphanet J Rare Dis. 2022 Oct 14;17(1):374. doi: 10.1186/s13023-022-02541-0. PMID: 36242072; PMCID: PMC9569031.
                                

                              

                                                           
                              
                                Neuromyotonia and axonal neuropathy (NMAN) is a rare peripheral neuropathy and subtype of Charcot-Marie-Tooth disease. NMAN is characterized by damage to nerve axons (nerve ends) and overactivation of peripheral nerves. The disease is caused by mutations in the HINT1 gene, which are among the most common causes of recessive neuropathy. Most patients with NMAN are found to have an HINT1 variant that has spread throughout Eurasia and America.
In this study, researchers performed the first analysis of NMAN in Lithuania. The team identified eight patients from 46 families with variations in the HINT1 gene, including a new variant. Study participants showed typical symptoms associated with NMAN (such as motor impairment in lower limbs), but also some atypical features (such as developmental delay and mood problems).
In addition to expanding the understanding of NMAN, these findings may help diagnose inherited neuropathies in the Baltic region and beyond. Authors note that study results could also impact future therapeutic strategies, as a patient’s specific genetic mutation will determine their treatment options.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Severe distinct dysautonomia in RFC1-related disease associated with Parkinsonism.
                                                                    Record CJ, Alsukhni RA, Curro R, Kaski D, Rubin JS, Morris HR, Cortese A, Iodice V, Reilly MM.
                                  J Peripher Nerv Syst. 2022 Sep 30. doi: 10.1111/jns.12515. Epub ahead of print. PMID: 36177974.
                                

                              

                                                           
                              
                                Recently, biallelic (both alleles of a single gene) expansions in the RFC1 gene have been found to cause several neurological disorders in addition to a form of inherited neuropathy known as CANVAS (cerebellar ataxia, neuropathy, and vestibular areflexia syndrome). There are also descriptions of Parkinsonism and a multiple system atrophy (MSA)-like syndrome. However, the profile of the autonomic nervous system in a patient with CANVAS/MSA-like overlap syndrome had not yet been fully characterized. In this study, researchers present the first detailed description of autonomic characteristics in a patient with multisystem RFC1-related disease. Initially presenting with CANVAS, the patient developed Parkinsonism, cardiovascular failure, and severe autonomic failure similar to classical MSA. Results suggest that patients with an MSA-like syndrome, plus signs of vestibular (balance) failure or sensory neuropathy, should be tested for the RFC1 expansion. Authors also note that the link between MSA and CANVAS should be further explored.

                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Unusual upper limb features in SORD neuropathy.
                                                                    Record CJ, Pipis M, Blake J, Curro R, Lunn MP, Rossor AM, Laura M, Cortese A, Reilly MM.
                                  J Peripher Nerv Syst. 2022 Apr 13. doi: 10.1111/jns.12492. Online ahead of print.
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                                                                    A CADM3 variant causes Charcot-Marie-Tooth disease with marked upper limb involvement.
                                                                    Rebelo AP, Cortese A, Abraham A, Eshed-Eisenbach Y, Shner G, Vainshtein A, Buglo E, Camarena V, Gaidosh G, Shiekhattar R, Abreu L, Courel S, Burns DK, Bai Y, Bacon C, Feely SME, Castro D, Peles E, Reilly MM, Shy ME, Zuchner S.
                                  Brain. 2021 May 7;144(4):1197-1213. doi: 10.1093/brain/awab019.
                                

                              

                                                           
                              
                                Researchers used whole exome sequencing in three unrelated families with axonal Charcot-Marie-Tooth disease (CMT2) to identify a unique pathogenic variant causing CMT with marked upper limb involvement. CMT2 is a group of genetic neuropathies that primarily cause axonal degeneration (damage to the portion of the nerve that carries nerve impulses away from the cell body). 

The variant identified is in the CADM family of proteins, which mediate the contact and interaction between axons and the glia (non-neuronal cells that form myelin in the peripheral nervous system and support and protect neurons). The families studied all shared the same private variant in CADM3, Tyr172Cys. Findings were also confirmed in mouse studies. 

Researchers conclude that this abnormal axon-glia interaction is a disease-causing mechanism in CMT patients with CADM3 mutations. This is the first example that directly disrupting the interactions between glia and axons is sufficient to cause neuropathy.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A longitudinal and cross-sectional study of plasma neurofilament light chain concentration in Charcot-Marie-Tooth disease.
                                                                    Rossor AM, Kapoor M, Wellington H, Spaulding E, Sleigh JN, Burgess RW, Laura M, Zetterberg H, Bacha A, Wu X, Heslegrave A, Shy ME, Reilly MM.
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                                                                    A novel MT-CO2 variant causing cerebellar ataxia and neuropathy: The role of muscle biopsy in diagnosis and defining pathogenicity.
                                                                    Baty K, Farrugia ME, Hopton S, Falkous G, Schaefer AM, Stewart W, Willison HJ, Reilly MM, Blakely EL, Taylor RW, Ng YS.
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                                                                    A prospective study on surgical management of foot deformities in Charcot Marie tooth disease.
                                                                    Ramdharry G, Singh D, Gray J, Kozyra D, Skorupinska M, Reilly MM, Laurá M.
                                  J Peripher Nerv Syst. 2021 Jun;26(2):187-192. doi: 10.1111/jns.12437. Epub 2021 Mar 13.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A recurrent MORC2 mutation causes Charcot-Marie-Tooth disease type 2Z.
                                                                    Vujovic D, Cornblath DR, Scherer SS.
                                  J Peripher Nerv Syst. 2021 Apr 12. doi: 10.1111/jns.12443. Online ahead of print.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    An approach to assessing immunoglobulin dependence in chronic inflammatory demyelinating inflammatory polyneuropathy.
                                                                    Kapoor M, Compton L, Rossor A, Hutton E, Manji H, Lunn M, Reilly M, Carr A.
                                  J Peripher Nerv Syst. 2021 Dec;26(4):461-468. doi: 10.1111/jns.12470. Epub 2021 Oct 20.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    An iPSC model of hereditary sensory neuropathy-1 reveals L-serine-responsive deficits in neuronal ganglioside composition and axoglial interactions.
                                                                    Clark AJ, Kugathasan U, Baskozos G, Priestman DA, Fugger N, Lone MA, Othman A, Chu KH, Blesneac I, Wilson ER, Laurà M, Kalmar B, Greensmith L, Hornemann T, Platt FM, Reilly MM, Bennett DL.
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                                                                    Axonal Charcot-Marie-Tooth Disease: from Common Pathogenic Mechanisms to Emerging Treatment Opportunities.
                                                                    McCray BA, Scherer SS.
                                  Neurotherapeutics. 2021 Oct 4. doi: 10.1007/s13311-021-01099-2. Online ahead of print.
                                

                              

                                                           
                              
                                In this review paper, two researchers associated with the Inherited Neuropathies Consortium offer an overview of Charcot-Marie-Tooth disease type 2 (CMT2), a group of genetic neuropathies that primarily cause axonal degeneration (damage to the portion of the nerve that carries nerve impulses away from the cell body) rather than demyelination (damage to the protective covering that surrounds nerve fibers). They review gene identification efforts over the past three decades and emerging treatment strategies. 

Promising strategies include specific approaches for single forms of neuropathy as well as more general approaches that have the potential to treat multiple types of neuropathy. The INC is particularly pleased because coauthor Brett Andrew McCray, MD, PhD of Johns Hopkins is a recent INC scholar who was supported by a Career Enhancement Award.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Cardiopulmonary exercise performance and factors associated with aerobic capacity in neuromuscular diseases.
                                                                    Ramdharry GM, Wallace A, Hennis P, Dewar E, Dudziec M, Jones K, Pietrusz A, Reilly MM, Hanna MG.
                                  Muscle Nerve. 2021 Dec;64(6):683-690. doi: 10.1002/mus.27423. Epub 2021 Oct 6.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Development and Validation of the Pediatric Charcot-Marie-Tooth Disease Quality of Life Outcome Measure.
                                                                    Ramchandren S, Wu TT, Finkel RS, Siskind CE, Feely SME, Burns J, Reilly MM, Estilow T, Shy ME; Childhood CMT Study Group.
                                  Ann Neurol. 2021 Feb;89(2):369-379. doi: 10.1002/ana.25966. Epub 2020 Dec 7.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Enrichment of SARM1 alleles encoding variants with constitutively hyperactive NADase in patients with ALS and other motor nerve disorders.
                                                                    Gilley J, Jackson O, Pipis M, Estiar MA, Al-Chalabi A, Danzi MC, van Eijk KR, Goutman SA, Harms MB, Houlden H, Iacoangeli A, Kaye J, Lima L; Queen Square Genomics, Ravits J, Rouleau GA, Schüle R, Xu J, Züchner S, Cooper-Knock J, Gan-Or Z, Reilly MM, Coleman MP.
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                                SARM1 is a protein with critical NAD-glycohydrolase (NADase) activity. This protein drives axon (nerve fiber) degeneration, a characteristic of many neurodegenerative diseases.

In this study, researchers screened patient data for mutations associated with amyotrophic lateral sclerosis (ALS). They discovered disease-associated variant alleles that alter SARM1 function, hyperactivating the NADase activity that drives degeneration. The authors conclude that these may represent risk alleles for ALS and other motor nerve diseases.

These findings highlight the role of axonal degeneration in motor neuron diseases. The study also provides a rationale for SARM1-directed therapeutic intervention.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Expanding the FDXR-Associated Disease Phenotype: Retinal Dystrophy Is a Recurrent Ocular Feature.
                                                                    Jurkute N, Shanmugarajah PD, Hadjivassiliou M, Higgs J, Vojcic M, Horrocks I, Nadjar Y, Touitou V, Lenaers G, Poh R, Acheson J, Robson AG, Raymond FL, Reilly MM, Yu-Wai-Man P, Moore AT, Webster AR, Arno G; Genomics England Research Consortium.
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                                                                    Loss of function MPZ mutation causes milder CMT1B neuropathy.
                                                                    Howard P, Feely SME, Grider T, Bacha A, Scarlato M, Fazio R, Quattrini A, Shy ME, Previtali SC.
                                  J Peripher Nerv Syst. 2021 May 7. doi: 10.1111/jns.12452. Online ahead of print.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    MicroRNAs as Biomarkers of Charcot-Marie-Tooth Disease Type 1A.
                                                                    Wang H, Davison M, Wang K, Xia TH, Call KM, Luo J, Wu X, Zuccarino R, Bacha A, Bai Y, Gutmann L, Feely SME, Grider T, Rossor AM, Reilly MM, Shy ME, Svaren J.
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                                Charcot-Marie-Tooth disease type 1A (CMT1A) is an inherited neurological disorder that affects the peripheral nerves of patients, causing weakness and wasting of the muscles of the lower legs, hand weakness, and sensory loss. To identify candidate biomarkers for clinical trials in CMT1A, researchers performed microRNA (miR) profiling on control and CMT1A plasma with the goal of determining whether microRNAs are elevated in affected individuals. Results confirmed elevated levels of several muscle-associated miRNAs (miR1, -133a, -133b, and -206, known as myomiRs) along with a set of miRs that are highly expressed in Schwann cells of peripheral nerves. Authors say the study provides Class III evidence that a set of plasma mIRs are elevated in patients with CMT1A.
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                                                                    RFC1-related ataxia is a mimic of early multiple system atrophy.
                                                                    Sullivan R, Yau WY, Chelban V, Rossi S, Dominik N, O'Connor E, Hardy J, Wood N, Cortese A, Houlden H.
                                  J Neurol Neurosurg Psychiatry. 2021 Feb 9;92(4):444-6. doi: 10.1136/jnnp-2020-325092. Online ahead of print.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Rare mutations in ATL3, SPTLC2 and SCN9A explaining hereditary sensory neuropathy and congenital insensitivity to pain in a Brazilian cohort.
                                                                    Cintra VP, Dohrn MF, Tomaselli PJ, Figueiredo FB, Marques SE, Camargos ST, Barbosa LSM, P Rebelo A, Abreu L, Danzi M, Marques W Jr, Züchner S.
                                  J Neurol Sci. 2021 Aug 15;427:117498. doi: 10.1016/j.jns.2021.117498. Epub 2021 May 18.
                                

                              

                                                           
                              
                                Heredity sensory neuropathies (HSNs) are rare neurological disorders where peripheral neurons and axons are affected, leading to delayed sensations of pain, delayed healing, infections, osteomyelitis, and infections. Researchers performed a whole genome sequencing (WGS) study of 23 unrelated Brazilian families diagnosed with hereditary sensory neuropathies. They detected pathogenic variants in 21.7% of families that caused symptoms such as congenital insensitivity to pain, sensory deficits, neuropathic pain, and recurrent ulcerations. Authors suggest that most of the cases could be explained by yet to be discovered genes or unusual alleles. They say that first mutational screen in a Brazilian HSN cohort offers insights for genotype-phenotype correlations, reducing misdiagnoses, and providing early treatment considerations.
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                                Researchers have identified a pathway common to several types of axonal peripheral neuropathies (APNs), including multiple forms of Charcot-Marie-Tooth (CMT) disease, and have identified a possible drug target that could help treat the disorder.

The research was led by Robert W. Burgess, PhD, Emily Spaulding, and their team at The Jackson Laboratory in Maine. Researchers with the RDCRN’s Inherited Neuropathies Consortium (INC) contributed by providing patient material to add a human disease component to the team’s efforts. “The serum samples provide by the INC were a way for us to test whether the same mechanisms we found in our mouse models were also involved in patients,” says Burgess, senior author on the study. “As an unexpected bonus, it led to the identification of GDF15 as a possible biomarker, which is being investigated further.”

The study, which was published in Science, was funded in part by the National Institute of Neurological Disorders and Stroke (NINDS), part of the National Institutes of Health, and featured in a recent NIH media advisory.

APNs cause the body’s peripheral nerves to wither and degenerate, which makes them unable to send messages to the muscles or to transmit sensory signals back to the spinal cord. While usually not life-threatening, APNs typically result in some measure of disability.

Genetic studies have shown that many APNs are caused by mutations that affect how proteins are built within cells. Proteins are made by first transcribing the DNA code into messenger RNA (mRNA). The mRNA is then transcribed by transfer RNA (tRNA) molecules that string together amino acids in the proper sequence, like building a train track. The mutations underlying APNs affect the enzymes responsible for adding amino acid blocks to tRNA.

Previous work in flies showed that these mutations inhibit cells’ ability to make proteins. This causes stress within the motor neurons affected by APNs, particularly through a mechanism called the integrated stress response (ISR), ultimately leading to degeneration of nerve structures. Of the proteins previously implicated in the activation of the ISR, one of them, GCN2, had also been connected to defects in protein translation.

Using a mouse model, the researchers looked at APN mice that were also missing GCN2. These mice began to develop symptoms of the disease around two weeks of age, but the disease did not progress much beyond the initial stages. When the APN mice were instead treated with a drug to stop GCN2 from working, they showed improvements in many symptoms.
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                                Charcot-Marie-Tooth (CMT) is a group of inherited, degenerative disorders affecting the nerves that travel to the feet and hands, causing pain, muscle weakness, and other symptoms. In order to assess disease severity and changes over time, researchers have developed a functional outcome measure called the CMT-FOM. This 13-item clinical outcome assessment tool measures physical ability in adults with Charcot-Marie-Tooth (CMT) disease. 

To assess inter-rater reliability of the tool, or the degree to which independent observers using the CMT-FOM agree, researchers trained six evaluators in its use. The evaluators then each used the CMT-FOM separately to evaluate 10 patient participants with genetically diagnosed CMT1A (the most common form of CMT) and their assessments were compared. Results indicated excellent inter-rater reliability.

Researchers conclude that the CMT-FOM is a reliable clinical outcome assessment tool. CMT-FOM is important for natural history and clinical trial studies as it provides an evaluation based on functions that the patient performs in their hands and feet. It also allows a transition from the CMT Pediatric Scale (CMTPedS), a similar instrument for children with CMT.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    The genetic landscape of axonal neuropathies in the middle-aged and elderly: Focus on MME.
                                                                    Senderek J, Lassuthova P, Kabzińska D, Abreu L, Baets J, Beetz C, Braathen GJ, Brenner D, Dalton J, Dankwa L, Deconinck T, De Jonghe P, Dräger B, Eggermann K, Ellis M, Fischer C, Stojkovic T, Herrmann DN, Horvath R, Høyer H, Iglseder S, Kennerson M, Kinslechner K, Kohler JN, Kurth I, Laing NG, Lamont PJ, Wolfgang N L, Ludolph A, Marques W Jr, Nicholson G, Ong R, Petri S, Ravenscroft G, Rebelo A, Ricci G, Rudnik-Schöneborn S, Schirmacher A, Schlotter-Weigel B, Schoels L, Schüle R, Synofzik M, Francou B, Strom TM, Wagner J, Walk D, Wanschitz J, Weinmann D, Weishaupt J, Wiessner M, Windhager R, Young P, Züchner S, Toegel S, Seeman P, Kochański A, Auer-Grumbach M.
                                  Neurology. 2020 Dec 15;95(24):e3163-e3179. doi: 10.1212/WNL.0000000000011132. Epub 2020 Nov 3.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Transmembrane protease serine 5: a novel Schwann cell plasma marker for CMT1A.
                                                                    Wang H, Davison M, Wang K, Xia TH, Kramer M, Call K, Luo J, Wu X, Zuccarino R, Bacon C, Bai Y, Moran JJ, Gutmann L, Feely SME, Grider T, Rossor AM, Reilly MM, Svaren J, Shy ME.
                                  Ann Clin Transl Neurol. 2020 Jan;7(1):69-82. doi: 10.1002/acn3.50965. Epub 2019 Dec 12.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Validation of the Italian version of the Charcot-Marie-Tooth Health Index.
                                                                    Pisciotta C, Ciafaloni E, Zuccarino R, Calabrese D, Saveri P, Fenu S, Tramacere I, Genovese F, Dilek N, Johnson NE, Heatwole C, Herrmann DN, Pareyson D; ACT-CMT Study Group.
                                  J Peripher Nerv Syst. 2020 Sep;25(3):292-296. doi: 10.1111/jns.12397. Epub 2020 Jun 24.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Validation of the Italian version of the Charcot-Marie-Tooth disease Pediatric Scale.
                                                                    Zuccarino R, Prada V, Moroni I, Pagliano E, Foscan M, Robbiano G, Pisciotta C, Cornett K, Shy R, Schenone A, Pareyson D, Shy M, Burns J.
                                  J Peripher Nerv Syst. 2020 Jun;25(2):138-142. doi: 10.1111/jns.12383. Epub 2020 May 26.
                                

                              

                                                         

                                                      

                          

                        

                      

                                                                
                        
                          
                            2019
                          
                        

                        
                          
                          
                                                        
                              
                                

                                

                                
                                                                    A MT-ATP6 Mutation Causes a Slowly Progressive Myeloneuropathy.
                                                                    Bardakjian T, Scherer SS.
                                  J Neuromuscul Dis. 2019;6(3):385-387. doi: 10.3233/JND-190400.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A multicenter retrospective study of charcot-marie-tooth disease type 4B (CMT4B) associated with mutations in myotubularin-related proteins (MTMRs).
                                                                    Pareyson D, Stojkovic T, Reilly MM, Leonard-Louis S, Laurà M, Blake J, Parman Y, Battaloglu E, Tazir M, Bellatache M, Bonello-Palot N, Lévy N, Sacconi S, Guimarães-Costa R, Attarian S, Latour P, Solé G, Megarbane A, Horvath R, Ricci G, Choi BO, Schenone A, Gemelli C, Geroldi A, Sabatelli M, Luigetti M, Santoro L, Manganelli F, Quattrone A, Valentino P, Murakami T, Scherer SS, Dankwa L, Shy ME, Bacon CJ, Herrmann DN, Zambon A, Tramacere I, Pisciotta C, Magri S, Previtali SC, Bolino A.
                                  Ann Neurol. 2019 Jul;86(1):55-67. doi: 10.1002/ana.25500. Epub 2019 May 27.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A network biology approach to unraveling inherited axonopathies.
                                                                    Bis-Brewer DM, Danzi MC, Wuchty S, Züchner S.
                                  Sci Rep. 2019 Feb 8;9(1):1692. doi: 10.1038/s41598-018-37119-z.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A novel MFN2 mutation causes variable clinical severity in a multi-generational CMT2 family.
                                                                    Dankwa L, Richardson J, Motley WW, Scavina M, Courel S, Bardakjian T, Züchner S, Scherer SS.
                                  Neuromuscul Disord. 2019 Feb;29(2):134-137. doi: 10.1016/j.nmd.2018.12.008. Epub 2018 Dec 21.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A recurrent GARS mutation causes distal hereditary motor neuropathy.
                                                                    Lee DC, Meyer-Schuman R, Bacon C, Shy ME, Antonellis A, Scherer SS.
                                  J Peripher Nerv Syst. 2019 Dec;24(4):320-323. doi: 10.1111/jns.12353. Epub 2019 Nov 22.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Antibodies to neurofascin, contactin-1, and contactin-associated protein 1 in CIDP: Clinical relevance of IgG isotype.
                                                                    Cortese A, Lombardi R, Briani C, Callegari I, Benedetti L, Manganelli F, Luigetti M, Ferrari S, Clerici AM, Marfia GA, Rigamonti A, Carpo M, Fazio R, Corbo M, Mazzeo A, Giannini F, Cosentino G, Zardini E, Currò R, Gastaldi M, Vegezzi E, Alfonsi E, Berardinelli A, Kouton L, Manso C, Giannotta C, Doneddu P, Dacci P, Piccolo L, Ruiz M, Salvalaggio A, De Michelis C, Spina E, Topa A, Bisogni G, Romano A, Mariotto S, Mataluni G, Cerri F, Stancanelli C, Sabatelli M, Schenone A, Marchioni E, Lauria G, Nobile-Orazio E, Devaux J, Franciotta D.
                                  Neurol Neuroimmunol Neuroinflamm. 2019 Nov 21;7(1):e639. doi: 10.1212/NXI.0000000000000639. Print 2020 Jan.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Author Correction: Biallelic expansion of an intronic repeat in RFC1 is a common cause of late-onset ataxia.
                                                                    Cortese A, Simone R, Sullivan R, Vandrovcova J, Tariq H, Yau WY, Humphrey J, Jaunmuktane Z, Sivakumar P, Polke J, Ilyas M, Tribollet E, Tomaselli PJ, Devigili G, Callegari I, Versino M, Salpietro V, Efthymiou S, Kaski D, Wood NW, Andrade NS, Buglo E, Rebelo A, Rossor AM, Bronstein A, Fratta P, Marques WJ, Züchner S, Reilly MM, Houlden H.
                                  Nat Genet. 2019 May;51(5):920. doi: 10.1038/s41588-019-0422-y.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Balance impairment in pediatric charcot-marie-tooth disease.
                                                                    Estilow T, Glanzman AM, Burns J, Harrington A, Cornett K, Menezes MP, Shy R, Moroni I, Pagliano E, Pareyson D, Bhandari T, Muntoni F, Laurá M, Reilly MM, Finkel RS, Eichinger KJ, Herrmann DN, Troutman G, Bray P, Halaki M, Shy ME, Yum SW; CMTPedS STUDY GROUP.
                                  Muscle Nerve. 2019 Sep;60(3):242-249. doi: 10.1002/mus.26500. Epub 2019 May 15.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Bi-allelic variants in RNF170 are associated with hereditary spastic paraplegia.
                                                                    Wagner M, Osborn DPS, Gehweiler I, Nagel M, Ulmer U, Bakhtiari S, Amouri R, Boostani R, Hentati F, Hockley MM, Hölbling B, Schwarzmayr T, Karimiani EG, Kernstock C, Maroofian R, Müller-Felber W, Ozkan E, Padilla-Lopez S, Reich S, Reichbauer J, Darvish H, Shahmohammadibeni N, Tafakhori A, Vill K, Zuchner S, Kruer MC, Winkelmann J, Jamshidi Y, Schüle R.
                                  Nat Commun. 2019 Oct 21;10(1):4790. doi: 10.1038/s41467-019-12620-9.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Biallelic expansion of an intronic repeat in RFC1 is a common cause of late-onset ataxia.
                                                                    Cortese A, Simone R, Sullivan R, Vandrovcova J, Tariq H, Yau WY, Humphrey J, Jaunmuktane Z, Sivakumar P, Polke J, Ilyas M, Tribollet E, Tomaselli PJ, Devigili G, Callegari I, Versino M, Salpietro V, Efthymiou S, Kaski D, Wood NW, Andrade NS, Buglo E, Rebelo A, Rossor AM, Bronstein A, Fratta P, Marques WJ, Züchner S, Reilly MM, Houlden H.
                                  Nat Genet. 2019 Apr;51(4):649-658. doi: 10.1038/s41588-019-0372-4. Epub 2019 Mar 29.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Charcot-Marie-Tooth disease and related disorders: an evolving landscape.
                                                                    Laurá M, Pipis M, Rossor AM, Reilly MM.
                                  Curr Opin Neurol. 2019 Oct;32(5):641-650. doi: 10.1097/WCO.0000000000000735.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Clinical Presentation, Diagnosis and Treatment of TTR Amyloidosis.
                                                                    Kapoor M, Rossor AM, Laura M, Reilly MM.
                                  J Neuromuscul Dis. 2019;6(2):189-199. doi: 10.3233/JND-180371.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Development of MRC Centre MRI calf muscle fat fraction protocol as a sensitive outcome measure in Hereditary Sensory Neuropathy Type 1.
                                                                    Kugathasan U, Evans MRB, Morrow JM, Sinclair CDJ, Thornton JS, Yousry TA, Hornemann T, Suriyanarayanan S, Owusu-Ansah K, Lauria G, Lombardi R, Polke JM, Wilson E, Bennett DLH, Houlden H, Hanna MG, Blake JC, Laura M, Reilly MM.
                                  J Neurol Neurosurg Psychiatry. 2019 Aug;90(8):895-906. doi: 10.1136/jnnp-2018-320198. Epub 2019 Apr 17.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    FAHN/SPG35: a narrow phenotypic spectrum across disease classifications.
                                                                    Rattay TW, Lindig T, Baets J, Smets K, Deconinck T, Söhn AS, Hörtnagel K, Eckstein KN, Wiethoff S, Reichbauer J, Döbler-Neumann M, Krägeloh-Mann I, Auer-Grumbach M, Plecko B, Münchau A, Wilken B, Janauschek M, Giese AK, De Bleecker JL, Ortibus E, Debyser M, Lopez de Munain A, Pujol A, Bassi MT, D'Angelo MG, De Jonghe P, Züchner S, Bauer P, Schöls L, Schüle R.
                                  Brain. 2019 Jun 1;142(6):1561-1572. doi: 10.1093/brain/awz102.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Glutathione S-Transferase Regulates Mitochondrial Populations in Axons through Increased Glutathione Oxidation.
                                                                    Smith GA, Lin TH, Sheehan AE, Van der Goes van Naters W, Neukomm LJ, Graves HK, Bis-Brewer DM, Züchner S, Freeman MR.
                                  Neuron. 2019 Jul 3;103(1):52-65.e6. doi: 10.1016/j.neuron.2019.04.017. Epub 2019 May 14.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Modifier Gene Candidates in Charcot-Marie-Tooth Disease Type 1A: A Case-Only Genome-Wide Association Study.
                                                                    Tao F, Beecham GW, Rebelo AP, Blanton SH, Moran JJ, Lopez-Anido C, Svaren J, Abreu L, Rizzo D, Kirk CA, Wu X, Feely S, Verhamme C, Saporta MA, Herrmann DN, Day JW, Sumner CJ, Lloyd TE, Li J, Yum SW, Taroni F, Baas F, Choi BO, Pareyson D, Scherer SS, Reilly MM, Shy ME, Züchner S; Inherited Neuropathy Consortium.
                                  J Neuromuscul Dis. 2019;6(2):201-211. doi: 10.3233/JND-190377.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Next-generation sequencing in Charcot-Marie-Tooth disease: opportunities and challenges.
                                                                    Pipis M, Rossor AM, Laura M, Reilly MM.
                                  Nat Rev Neurol. 2019 Nov;15(11):644-656. doi: 10.1038/s41582-019-0254-5. Epub 2019 Oct 3.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    POLG mutations presenting as Charcot-Marie-Tooth disease.
                                                                    Phillips J, Courel S, Rebelo AP, Bis-Brewer DM, Bardakjian T, Dankwa L, Hamedani AG, Züchner S, Scherer SS.
                                  J Peripher Nerv Syst. 2019 Jun;24(2):213-218. doi: 10.1111/jns.12313. Epub 2019 Apr 10.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Plasma neurofilament light chain concentration is increased and correlates with the severity of neuropathy in hereditary transthyretin amyloidosis.
                                                                    Kapoor M, Foiani M, Heslegrave A, Zetterberg H, Lunn MP, Malaspina A, Gillmore JD, Rossor AM, Reilly MM.
                                  J Peripher Nerv Syst. 2019 Dec;24(4):314-319. doi: 10.1111/jns.12350. Epub 2019 Oct 14.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Schwann cell transcript biomarkers for hereditary neuropathy skin biopsies.
                                                                    Svaren J, Moran JJ, Wu X, Zuccarino R, Bacon C, Bai Y, Ramesh R, Gutmann L, Anderson DM, Pavelec D, Shy ME.
                                  Ann Neurol. 2019 Jun;85(6):887-898. doi: 10.1002/ana.25480. Epub 2019 Apr 22.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Variation in SIPA1L2 is correlated with phenotype modification in Charcot- Marie- Tooth disease type 1A.
                                                                    Tao F, Beecham GW, Rebelo AP, Svaren J, Blanton SH, Moran JJ, Lopez-Anido C, Morrow JM, Abreu L, Rizzo D, Kirk CA, Wu X, Feely S, Verhamme C, Saporta MA, Herrmann DN, Day JW, Sumner CJ, Lloyd TE, Li J, Yum SW, Taroni F, Baas F, Choi BO, Pareyson D, Scherer SS, Reilly MM, Shy ME, Züchner S; Inherited Neuropathy Consortium.
                                  Ann Neurol. 2019 Mar;85(3):316-330. doi: 10.1002/ana.25426.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Yield of next-generation neuropathy gene panels in axonal neuropathies.
                                                                    Lee DC, Dankwa L, Edmundson C, Cornblath DR, Scherer SS.
                                  J Peripher Nerv Syst. 2019 Dec;24(4):324-329. doi: 10.1111/jns.12356. Epub 2019 Nov 19.
                                

                              

                                                         

                                                      

                          

                        

                      

                                                                
                        
                          
                            2018
                          
                        

                        
                          
                          
                                                        
                              
                                

                                

                                
                                                                    A mutation in the heptad repeat 2 domain of MFN2 in a large CMT2A family.
                                                                    Dankwa L, Richardson J, Motley WW, Züchner S, Scherer SS.
                                  J Peripher Nerv Syst. 2018 Mar;23(1):36-39. doi: 10.1111/jns.12248. Epub 2018 Feb 6.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Antisense oligonucleotides offer hope to patients with Charcot-Marie-Tooth disease type 1A.
                                                                    Shy ME.
                                  J Clin Invest. 2018 Jan 2;128(1):110-112. doi: 10.1172/JCI98617. Epub 2017 Dec 4.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Carpal tunnel syndrome in inherited neuropathies: A retrospective survey.
                                                                    Panosyan FB, Kirk CA, Marking D, Reilly MM, Scherer SS, Shy ME, Herrmann DN.
                                  Muscle Nerve. 2018 Mar;57(3):388-394. doi: 10.1002/mus.25742. Epub 2017 Jul 21.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Charcot Marie Tooth disease type 4J with complex central nervous system features.
                                                                    Orengo JP, Khemani P, Day JW, Li J, Siskind CE.
                                  Ann Clin Transl Neurol. 2018 Jan 22;5(2):222-225. doi: 10.1002/acn3.525. eCollection 2018 Feb.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Charcot-Marie-Tooth Disease type 4C: Novel mutations, clinical presentations, and diagnostic challenges.
                                                                    Jerath NU, Mankodi A, Crawford TO, Grunseich C, Baloui H, Nnamdi-Emeratom C, Schindler AB, Heiman-Patterson T, Chrast R, Shy ME.
                                  Muscle Nerve. 2018 May;57(5):749-755. doi: 10.1002/mus.25981. Epub 2017 Oct 24.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Clinical spectrum, treatment and outcome of children with suspected diagnosis of chronic inflammatory demyelinating polyradiculoneuropathy.
                                                                    Silwal A, Pitt M, Phadke R, Mankad K, Davison JE, Rossor A, DeVile C, Reilly MM, Manzur AY, Muntoni F, Munot P.
                                  Neuromuscul Disord. 2018 Sep;28(9):757-765. doi: 10.1016/j.nmd.2018.06.001. Epub 2018 Jun 12.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Development and validation of the Charcot-Marie-Tooth Disease Infant Scale.
                                                                    Mandarakas MR, Menezes MP, Rose KJ, Shy R, Eichinger K, Foscan M, Estilow T, Kennedy R, Herbert K, Bray P, Refshauge K, Ryan MM, Yiu EM, Farrar M, Sampaio H, Moroni I, Pagliano E, Pareyson D, Yum SW, Herrmann DN, Acsadi G, Shy ME, Burns J, Sanmaneechai O.
                                  Brain. 2018 Dec 1;141(12):3319-3330. doi: 10.1093/brain/awy280.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    IGHMBP2 mutation associated with organ-specific autonomic dysfunction.
                                                                    Tomaselli PJ, Horga A, Rossor AM, Jaunmuktane Z, Cortese A, Blake JC, Zarate-Lopez N, Houlden H, Reilly MM.
                                  Neuromuscul Disord. 2018 Dec;28(12):1012-1015. doi: 10.1016/j.nmd.2018.08.010. Epub 2018 Aug 29.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Insights into the genotype-phenotype correlation and molecular function of SLC25A46.
                                                                    Abrams AJ, Fontanesi F, Tan NBL, Buglo E, Campeanu IJ, Rebelo AP, Kornberg AJ, Phelan DG, Stark Z, Zuchner S.
                                  Hum Mutat. 2018 Dec;39(12):1995-2007. doi: 10.1002/humu.23639. Epub 2018 Sep 17.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Mutations in ATP1A1 Cause Dominant Charcot-Marie-Tooth Type 2.
                                                                    Lassuthova P, Rebelo AP, Ravenscroft G, Lamont PJ, Davis MR, Manganelli F, Feely SM, Bacon C, Brožková DŠ, Haberlova J, Mazanec R, Tao F, Saghira C, Abreu L, Courel S, Powell E, Buglo E, Bis DM, Baxter MF, Ong RW, Marns L, Lee YC, Bai Y, Isom DG, Barro-Soria R, Chung KW, Scherer SS, Larsson HP, Laing NG, Choi BO, Seeman P, Shy ME, Santoro L, Zuchner S.
                                  Am J Hum Genet. 2018;102(3):505-514. PMID: 29499166, PMCID: PMC5985288.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Mutations in BAG3 cause adult-onset Charcot-Marie-Tooth disease.
                                                                    Shy M, Rebelo AP, Feely SM, Abreu LA, Tao F, Swenson A, Bacon C, Zuchner S.
                                  J Neurol Neurosurg Psychiatry. 2018 Mar;89(3):313-315. doi: 10.1136/jnnp-2017-315929. Epub 2017 Jul 28.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Myelin abnormality in Charcot-Marie-Tooth type 4J recapitulates features of acquired demyelination.
                                                                    Hu B, McCollum M, Ravi V, Arpag S, Moiseev D, Castoro R, Mobley B, Burnette B, Siskind C, Day J, Yawn R, Feely S, Li Y, Yan Q, Shy M, Li J.
                                  Ann Neurol. 2018 Apr;83(4):756-770. doi: 10.1002/ana.25198. Epub 2018 Mar 30.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Myelin protein zero mutations and the unfolded protein response in Charcot Marie Tooth disease type 1B.
                                                                    Bai Y, Wu X, Brennan KM, Wang DS, D'Antonio M, Moran J, Svaren J, Shy ME.
                                  Ann Clin Transl Neurol. 2018 Mar 10;5(4):445-455. doi: 10.1002/acn3.543. eCollection 2018 Apr.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Neurofascin antibodies in autoimmune, genetic, and idiopathic neuropathies.
                                                                    Burnor E, Yang L, Zhou H, Patterson KR, Quinn C, Reilly MM, Rossor AM, Scherer SS, Lancaster E.
                                  Neurology. 2018 Jan 2;90(1):e31-e38. doi: 10.1212/WNL.0000000000004773. Epub 2017 Nov 29.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Neurofilament light, biomarkers, and Charcot-Marie-Tooth disease.
                                                                    Pareyson D, Shy ME.
                                  Neurology. 2018 Feb 6;90(6):257-259. doi: 10.1212/WNL.0000000000004936. Epub 2018 Jan 10.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Plasma neurofilament light chain concentration in the inherited peripheral neuropathies.
                                                                    Sandelius Å, Zetterberg H, Blennow K, Adiutori R, Malaspina A, Laura M, Reilly MM, Rossor AM.
                                  Neurology. 2018 Feb 6;90(6):e518-e524. doi: 10.1212/WNL.0000000000004932. Epub 2018 Jan 10.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Prevalence and orthopedic management of foot and ankle deformities in Charcot-Marie-Tooth disease.
                                                                    Laurá M, Singh D, Ramdharry G, Morrow J, Skorupinska M, Pareyson D, Burns J, Lewis RA, Scherer SS, Herrmann DN, Cullen N, Bradish C, Gaiani L, Martinelli N, Gibbons P, Pfeffer G, Phisitkul P, Wapner K, Sanders J, Flemister S, Shy ME, Reilly MM; Inherited Neuropathies Consortium.
                                  Muscle Nerve. 2018 Feb;57(2):255-259. doi: 10.1002/mus.25724. Epub 2017 Jul 7.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    SCO2 mutations cause early-onset axonal Charcot-Marie-Tooth disease associated with cellular copper deficiency.
                                                                    Rebelo AP, Saade D, Pereira CV, Farooq A, Huff TC, Abreu L, Moraes CT, Mnatsakanova D, Mathews K, Yang H, Schon EA, Zuchner S, Shy ME.
                                  Brain. 2018 Mar 1;141(3):662-672. doi: 10.1093/brain/awx369.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Somatotopic heat pain thresholds and intraepidermal nerve fibers in health.
                                                                    Davies JL, Engelstad JK Sr,, E Gove L, Linbo LK, Carter RE, Lynch C, Staff NP, Klein CJ, Dyck PJB, Herrmann DN, Dyck PJ.
                                  Muscle Nerve. 2018 Oct;58(4):509-516. doi: 10.1002/mus.26128. Epub 2018 Apr 20.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Substrate interaction defects in histidyl-tRNA synthetase linked to dominant axonal peripheral neuropathy.
                                                                    Abbott JA, Meyer-Schuman R, Lupo V, Feely S, Mademan I, Oprescu SN, Griffin LB, Alberti MA, Casasnovas C, Aharoni S, Basel-Vanagaite L, Züchner S, De Jonghe P, Baets J, Shy ME, Espinós C, Demeler B, Antonellis A, Francklyn C.
                                  Hum Mutat. 2018 Mar;39(3):415-432. doi: 10.1002/humu.23380. Epub 2017 Dec 26.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    The Charcot-Marie-Tooth Functional Outcome Measure (CMT-FOM).
                                                                    Eichinger K, Burns J, Cornett K, Bacon C, Shepherd ML, Mountain J, Sowden J, Shy R, Shy ME, Herrmann DN.
                                  Neurology. 2018 Oct 9;91(15):e1381-e1384. doi: 10.1212/WNL.0000000000006323. Epub 2018 Sep 19.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    The Charcot-Marie-Tooth Health Index: Evaluation of a Patient-Reported Outcome.
                                                                    Johnson NE, Heatwole C, Creigh P, McDermott MP, Dilek N, Hung M, Bounsanga J, Tang W, Shy ME, Herrmann DN.
                                  Ann Neurol. 2018 Aug;84(2):225-233. doi: 10.1002/ana.25282. Epub 2018 Aug 29.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Unique clinical and neurophysiologic profile of a cohort of children with CMTX3.
                                                                    Kanhangad M, Cornett K, Brewer MH, Nicholson GA, Ryan MM, Smith RL, Subramanian GM, Young HK, Züchner S, Kennerson ML, Burns J, Menezes MP.
                                  Neurology. 2018 May 8;90(19):e1706-e1710. doi: 10.1212/WNL.0000000000005479. Epub 2018 Apr 6.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Validation of MRC Centre MRI calf muscle fat fraction protocol as an outcome measure in CMT1A.
                                                                    Morrow JM, Evans MRB, Grider T, Sinclair CDJ, Thedens D, Shah S, Yousry TA, Hanna MG, Nopoulos P, Thornton JS, Shy ME, Reilly MM.
                                  Neurology. 2018 Sep 18;91(12):e1125-e1129. doi: 10.1212/WNL.0000000000006214. Epub 2018 Aug 17.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Variant pathogenicity evaluation in the community-driven Inherited Neuropathy Variant Browser.
                                                                    Saghira C, Bis DM, Stanek D, Strickland A, Herrmann DN, Reilly MM, Scherer SS, Shy ME; Inherited Neuropathy Consortium, Züchner S.
                                  Hum Mutat. 2018 May;39(5):635-642. doi: 10.1002/humu.23412. Epub 2018 Mar 14.
                                

                              

                                                         

                                                      

                          

                        

                      

                                                                
                        
                          
                            2017
                          
                        

                        
                          
                          
                                                        
                              
                                

                                

                                
                                                                    A de novo dominant mutation in KIF1A associated with axonal neuropathy, spasticity and autism spectrum disorder.
                                                                    Tomaselli PJ, Rossor AM, Horga A, Laura M, Blake JC, Houlden H, Reilly MM.
                                  J Peripher Nerv Syst. 2017 Dec;22(4):460-463. doi: 10.1111/jns.12235. Epub 2017 Sep 11.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A human cellular model to study peripheral myelination and demyelinating neuropathies.
                                                                    Saporta MA, Shy ME.
                                  Brain. 2017 Apr 1;140(4):856-859. doi: 10.1093/brain/awx048.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A novel mutation in the FGD4 gene causing Charcot-Marie-Tooth disease.
                                                                    Zis P, Reilly MM, Rao DG, Tomaselli P, Rossor AM, Hadjivassiliou M.
                                  J Peripher Nerv Syst. 2017 Sep;22(3):224-225. doi: 10.1111/jns.12222.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A recurrent WARS mutation is a novel cause of autosomal dominant distal hereditary motor neuropathy.
                                                                    Tsai PC, Soong BW, Mademan I, Huang YH, Liu CR, Hsiao CT, Wu HT, Liu TT, Liu YT, Tseng YT, Lin KP, Yang UC, Chung KW, Choi BO, Nicholson GA, Kennerson ML, Chan CC, De Jonghe P, Cheng TH, Liao YC, Züchner S, Baets J, Lee YC.
                                  Brain. 2017 May 1;140(5):1252-1266. doi: 10.1093/brain/awx058.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A study of physical activity comparing people with Charcot-Marie-Tooth disease to normal control subjects.
                                                                    Ramdharry GM, Pollard AJ, Grant R, Dewar EL, Laurá M, Moore SA, Hallsworth K, Ploetz T, Trenell MI, Reilly MM.
                                  Disabil Rehabil. 2017 Aug;39(17):1753-1758. doi: 10.1080/09638288.2016.1211180. Epub 2016 Aug 16.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Biomarkers predict outcome in Charcot-Marie-Tooth disease 1A.
                                                                    Fledrich R, Mannil M, Leha A, Ehbrecht C, Solari A, Pelayo-Negro AL, Berciano J, Schlotter-Weigel B, Schnizer TJ, Prukop T, Garcia-Angarita N, Czesnik D, Haberlová J, Mazanec R, Paulus W, Beissbarth T, Walter MC, Triaal C, Hogrel JY, Dubourg O, Schenone A, Baets J, De Jonghe P, Shy ME, Horvath R, Pareyson D, Seeman P, Young P, Sereda MW.
                                  J Neurol Neurosurg Psychiatry. 2017 Nov;88(11):941-952. doi: 10.1136/jnnp-2017-315721. Epub 2017 Aug 31.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    CNTNAP1 mutations cause CNS hypomyelination and neuropathy with or without arthrogryposis.
                                                                    Hengel H, Magee A, Mahanjah M, Vallat JM, Ouvrier R, Abu-Rashid M, Mahamid J, Schüle R, Schulze M, Krägeloh-Mann I, Bauer P, Züchner S, Sharkia R, Schöls L.
                                  Neurol Genet. 2017 Mar 22;3(2):e144. doi: 10.1212/NXG.0000000000000144. eCollection 2017 Apr.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Charcot-Marie-Tooth Disease Type 1A: Influence of Body Mass Index on Nerve Conduction Studies and on the Charcot-Marie-Tooth Examination Score.
                                                                    Jerath NU, Shy ME.
                                  J Clin Neurophysiol. 2017 Nov;34(6):508-511. doi: 10.1097/WNP.0000000000000415.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Charcot-Marie-Tooth disease type 1C: Clinical and electrophysiological findings for the c.334G>a (p.Gly112Ser) Litaf/Simple mutation.
                                                                    Jerath NU, Shy ME.
                                  Muscle Nerve. 2017 Dec;56(6):1092-1095. doi: 10.1002/mus.25600. Epub 2017 Apr 29.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Cross-sectional analysis of a large cohort with X-linked Charcot-Marie-Tooth disease (CMTX1).
                                                                    Panosyan FB, Laura M, Rossor AM, Pisciotta C, Piscosquito G, Burns J, Li J, Yum SW, Lewis RA, Day J, Horvath R, Herrmann DN, Shy ME, Pareyson D, Reilly MM, Scherer SS; Inherited Neuropathies Consortium—Rare Diseases Clinical Research Network (INC-RDCRN).
                                  Neurology. 2017 Aug 29;89(9):927-935. doi: 10.1212/WNL.0000000000004296. Epub 2017 Aug 2.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Cryptic amyloidogenic elements in mutant NEFH causing Charcot-Marie-Tooth 2 trigger aggresome formation and neuronal death.
                                                                    Jacquier A, Delorme C, Belotti E, Juntas-Morales R, Solé G, Dubourg O, Giroux M, Maurage CA, Castellani V, Rebelo A, Abrams A, Züchner S, Stojkovic T, Schaeffer L, Latour P.
                                  Acta neuropathologica communications. 2017;5(1):55. PMID: 28709447, PMCID: PMC5513089.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Dysregulated mitophagy and mitochondrial organization in optic atrophy due to OPA1 mutations.
                                                                    Liao C, Ashley N, Diot A, Morten K, Phadwal K, Williams A, Fearnley I, Rosser L, Lowndes J, Fratter C, Ferguson DJ, Vay L, Quaghebeur G, Moroni I, Bianchi S, Lamperti C, Downes SM, Sitarz KS, Flannery PJ, Carver J, Dombi E, East D, Laura M, Reilly MM, Mortiboys H, Prevo R, Campanella M, Daniels MJ, Zeviani M, Yu-Wai-Man P, Simon AK, Votruba M, Poulton J.
                                  Neurology. 2017 Jan 10;88(2):131-142. doi: 10.1212/WNL.0000000000003491. Epub 2016 Dec 14.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Enhancements to the RDCRN Contact Registry for the Inherited Neuropathies Consortium.
                                                                    Hainline C, Rizzo D, Shy ME, Inherited Neuropathies Consortium, Rare Diseases Clinical Research Network Data Management and Coordinating Center.
                                  Poster presented at Peripheral Nerve Society Annual Meeting; Jul. 8-12, 2017; Sitges, Spain.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Genetic and clinical characteristics of NEFL-related Charcot-Marie-Tooth disease.
                                                                    Horga A, Laurà M, Jaunmuktane Z, Jerath NU, Gonzalez MA, Polke JM, Poh R, Blake JC, Liu YT, Wiethoff S, Bettencourt C, Lunn MP, Manji H, Hanna MG, Houlden H, Brandner S, Züchner S, Shy M, Reilly MM.
                                  J Neurol Neurosurg Psychiatry. 2017 Jul;88(7):575-585. doi: 10.1136/jnnp-2016-315077. Epub 2017 May 13.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Hereditary spastic paraplegia type 5: natural history, biomarkers and a randomized controlled trial.
                                                                    Schöls L, Rattay TW, Martus P, Meisner C, Baets J, Fischer I, Jägle C, Fraidakis MJ, Martinuzzi A, Saute JA, Scarlato M, Antenora A, Stendel C, Höflinger P, Lourenco CM, Abreu L, Smets K, Paucar M, Deconinck T, Bis DM, Wiethoff S, Bauer P, Arnoldi A, Marques W, Jardim LB, Hauser S, Criscuolo C, Filla A, Züchner S, Bassi MT, Klopstock T, De Jonghe P, Björkhem I, Schüle R.
                                  Brain. 2017;140(12):3112-3127. PMID:29126212, PMCID: PMC5841036.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Human biallelic MFN2 mutations induce mitochondrial dysfunction, upper body adipose hyperplasia, and suppression of leptin expression.
                                                                    Rocha N, Bulger DA, Frontini A, Titheradge H, Gribsholt SB, Knox R, Page M, Harris J, Payne F, Adams C, Sleigh A, Crawford J, Gjesing AP, Bork-Jensen J, Pedersen O, Barroso I, Hansen T, Cox H, Reilly M, Rossor A, Brown RJ, Taylor SI, McHale D, Armstrong M, Oral EA, Saudek V, O'Rahilly S, Maher ER, Richelsen B, Savage DB, Semple RK.
                                  Elife. 2017 Apr 19;6:e23813. doi: 10.7554/eLife.23813.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Mitochondrial deficits and abnormal mitochondrial retrograde axonal transport play a role in the pathogenesis of mutant Hsp27-induced Charcot Marie Tooth Disease.
                                                                    Kalmar B, Innes A, Wanisch K, Kolaszynska AK, Pandraud A, Kelly G, Abramov AY, Reilly MM, Schiavo G, Greensmith L.
                                  Hum Mol Genet. 2017 Sep 1;26(17):3313-3326. doi: 10.1093/hmg/ddx216.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Mutations in noncoding regions of GJB1 are a major cause of X-linked CMT.
                                                                    Tomaselli PJ, Rossor AM, Horga A, Jaunmuktane Z, Carr A, Saveri P, Piscosquito G, Pareyson D, Laura M, Blake JC, Poh R, Polke J, Houlden H, Reilly MM.
                                  Neurology. 2017 Apr 11;88(15):1445-1453. doi: 10.1212/WNL.0000000000003819. Epub 2017 Mar 10.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Natural history of Charcot-Marie-Tooth disease during childhood.
                                                                    Cornett KMD, Menezes MP, Shy RR, Moroni I, Pagliano E, Pareyson D, Estilow T, Yum SW, Bhandari T, Muntoni F, Laura M, Reilly MM, Finkel RS, Eichinger KJ, Herrmann DN, Bray P, Halaki M, Shy ME, Burns J; CMTPedS Study Group.
                                  Ann Neurol. 2017 Sep;82(3):353-359. doi: 10.1002/ana.25009.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Novel mutations in dystonin provide clues to the pathomechanisms of HSAN-VI.
                                                                    Manganelli F, Parisi S, Nolano M, Tao F, Paladino S, Pisciotta C, Tozza S, Nesti C, Rebelo AP, Provitera V, Santorelli FM, Shy ME, Russo T, Zuchner S, Santoro L.
                                  Neurology. 2017 May 30;88(22):2132-2140. doi: 10.1212/WNL.0000000000003992. Epub 2017 May 3.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    PLA2G6 mutations associated with a continuous clinical spectrum from neuroaxonal dystrophy to hereditary spastic paraplegia.
                                                                    Ozes B, Karagoz N, Schüle R, Rebelo A, Sobrido MJ, Harmuth F, Synofzik M, Pascual SIP, Colak M, Ciftci-Kavaklioglu B, Kara B, Ordóñez-Ugalde A, Quintáns B, Gonzalez MA, Soysal A, Zuchner S, Battaloglu E.
                                  Clin Genet. 2017 Nov;92(5):534-539. doi: 10.1111/cge.13008. Epub 2017 Apr 19.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    PMP22 exon 4 deletion causes ER retention of PMP22 and a gain-of-function allele in CMT1E.
                                                                    Wang DS, Wu X, Bai Y, Zaidman C, Grider T, Kamholz J, Lupski JR, Connolly AM, Shy ME.
                                  Ann Clin Transl Neurol. 2017 Mar 12;4(4):236-245. doi: 10.1002/acn3.395. eCollection 2017 Apr.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Pilot phenotype and natural history study of hereditary neuropathies caused by mutations in the HSPB1 gene.
                                                                    Rossor AM, Morrow JM, Polke JM, Murphy SM, Houlden H; INC-RDCRC, Laura M, Manji H, Blake J, Reilly MM.
                                  Neuromuscul Disord. 2017 Jan;27(1):50-56. doi: 10.1016/j.nmd.2016.10.001. Epub 2016 Oct 8.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Uniparental disomy determined by whole-exome sequencing in a spectrum of rare motoneuron diseases and ataxias.
                                                                    Bis DM, Schüle R, Reichbauer J, Synofzik M, Rattay TW, Soehn A, de Jonghe P, Schöls L, Züchner S.
                                  Mol Genet Genomic Med. 2017 Apr 5;5(3):280-286. doi: 10.1002/mgg3.285. eCollection 2017 May.
                                

                              

                                                         

                                                      

                          

                        

                      

                                                                
                        
                          
                            2016
                          
                        

                        
                          
                          
                                                        
                              
                                

                                

                                
                                                                    A novel missense mutation of CMT2P alters transcription machinery.
                                                                    Hu B, Arpag S, Zuchner S, Li J.
                                  Ann Neurol. 2016 Dec;80(6):834-845. doi: 10.1002/ana.24776. Epub 2016 Sep 27.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A proposed dosing algorithm for the individualized dosing of human immunoglobulin in chronic inflammatory neuropathies.
                                                                    Lunn MP, Ellis L, Hadden RD, Rajabally YA, Winer JB, Reilly MM.
                                  J Peripher Nerv Syst. 2016 Mar;21(1):33-7. doi: 10.1111/jns.12158.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Characterizing the molecular phenotype of an Atp7a(T985I) conditional knock in mouse model for X-linked distal hereditary motor neuropathy (dHMNX).
                                                                    Perez-Siles G, Grant A, Ellis M, Ly C, Kidambi A, Khalil M, Llanos RM, Fontaine SL, Strickland AV, Züchner S, Bermeo S, Neist E, Brennan-Speranza TC, Takata RI, Speck-Martins CE, Mercer JF, Nicholson GA, Kennerson ML.
                                  Metallomics. 2016 Sep 1;8(9):981-92. doi: 10.1039/c6mt00082g. Epub 2016 Jun 13.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Charcot-marie-tooth disease type 1X in women: Electrodiagnostic findings.
                                                                    Jerath NU, Gutmann L, Reddy CG, Shy ME.
                                  Muscle Nerve. 2016 Oct;54(4):728-32. doi: 10.1002/mus.25077. Epub 2016 Jul 4.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Contactin-Associated Protein 1 (CNTNAP1) Mutations Induce Characteristic Lesions of the Paranodal Region.
                                                                    Vallat JM, Nizon M, Magee A, Isidor B, Magy L, Péréon Y, Richard L, Ouvrier R, Cogné B, Devaux J, Zuchner S, Mathis S.
                                  J Neuropathol Exp Neurol. 2016 Dec 1;75(12):1155-1159. doi: 10.1093/jnen/nlw093.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Cryptic Amyloidogenic Elements in the 3' UTRs of Neurofilament Genes Trigger Axonal Neuropathy.
                                                                    Rebelo AP, Abrams AJ, Cottenie E, Horga A, Gonzalez M, Bis DM, Sanchez-Mejias A, Pinto M, Buglo E, Markel K, Prince J, Laura M, Houlden H, Blake J, Woodward C, Sweeney MG, Holton JL, Hanna M, Dallman JE, Auer-Grumbach M, Reilly MM, Zuchner S.
                                  Am J Hum Genet. 2016; 98(4):597-614. PMID: 27040688, PMCID: PMC4833435.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    De novo PMP2 mutations in families with type 1 Charcot-Marie-Tooth disease.
                                                                    Motley WW, Palaima P, Yum SW, Gonzalez MA, Tao F, Wanschitz JV, Strickland AV, Löscher WN, De Vriendt E, Koppi S, Medne L, Janecke AR, Jordanova A, Zuchner S, Scherer SS.
                                  Brain. 2016 Jun;139(Pt 6):1649-56. doi: 10.1093/brain/aww055. Epub 2016 Mar 23.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Gene therapy, CMT1X, and the inherited neuropathies.
                                                                    Shy ME.
                                  Proc Natl Acad Sci U S A. 2016 Apr 26;113(17):4552-4. doi: 10.1073/pnas.1604005113. Epub 2016 Apr 14.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    LRSAM1 lessons.
                                                                    Shy M.
                                  Ann Neurol. 2016 Dec;80(6):821-822. doi: 10.1002/ana.24817.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    MORC2 mutations cause axonal Charcot-Marie-Tooth disease with pyramidal signs.
                                                                    Albulym OM, Kennerson ML, Harms MB, Drew AP, Siddell AH, Auer-Grumbach M, Pestronk A, Connolly A, Baloh RH, Zuchner S, Reddel SW, Nicholson GA.
                                  Ann Neurol. 2016 Mar;79(3):419-27. doi: 10.1002/ana.24575. Epub 2016 Jan 13.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    MRI biomarker assessment of neuromuscular disease progression: a prospective observational cohort study.
                                                                    Morrow JM, Sinclair CD, Fischmann A, Machado PM, Reilly MM, Yousry TA, Thornton JS, Hanna MG.
                                  Lancet Neurol. 2016 Jan;15(1):65-77. doi: 10.1016/S1474-4422(15)00242-2. Epub 2015 Nov 6.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Multisystemic SYNE1 ataxia: confirming the high frequency and extending the mutational and phenotypic spectrum.
                                                                    Mademan I, Harmuth F, Giordano I, Timmann D, Magri S, Deconinck T, Claaßen J, Jokisch D, Genc G, Di Bella D, Romito S, Schüle R, Züchner S, Taroni F, Klockgether T, Schöls L, De Jonghe P, Bauer P, Consortium E, Baets J, Synofzik M.
                                  Brain. 2016 Aug;139(Pt 8):e46. doi: 10.1093/brain/aww115. Epub 2016 May 19.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Nerve conduction velocity in CMT1A: what else can we tell?.
                                                                    Manganelli F, Pisciotta C, Reilly MM, Tozza S, Schenone A, Fabrizi GM, Cavallaro T, Vita G, Padua L, Gemignani F, Laurà M, Hughes RA, Solari A, Pareyson D, Santoro L; CMT-TRIAAL and CMT-TRAUK Group.
                                  Eur J Neurol. 2016 Oct;23(10):1566-71. doi: 10.1111/ene.13079. Epub 2016 Jul 14.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Phenotypic Variability of Childhood Charcot-Marie-Tooth Disease.
                                                                    Cornett KM, Menezes MP, Bray P, Halaki M, Shy RR, Yum SW, Estilow T, Moroni I, Foscan M, Pagliano E, Pareyson D, Laurá M, Bhandari T, Muntoni F, Reilly MM, Finkel RS, Sowden J, Eichinger KJ, Herrmann DN, Shy ME, Burns J; Inherited Neuropathies Consortium.
                                  JAMA Neurol. 2016 Jun 1;73(6):645-51. doi: 10.1001/jamaneurol.2016.0171.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Plasma neurofilament heavy chain is not a useful biomarker in Charcot-Marie-Tooth disease.
                                                                    Rossor AM, Lu CH, Petzold A, Malaspina A, Laura M, Greensmith L, Reilly MM.
                                  Muscle Nerve. 2016 Jun;53(6):972-5. doi: 10.1002/mus.25124. Epub 2016 Apr 27.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Rare Variants in MME, Encoding Metalloprotease Neprilysin, Are Linked to Late-Onset Autosomal-Dominant Axonal Polyneuropathies.
                                                                    Auer-Grumbach M, Toegel S, Schabhüttl M, Weinmann D, Chiari C, Bennett DLH, Beetz C, Klein D, Andersen PM, Böhme I, Fink-Puches R, Gonzalez M, Harms MB, Motley W, Reilly MM, Renner W, Rudnik-Schöneborn S, Schlotter-Weigel B, Themistocleous AC, Weishaupt JH, Ludolph AC, Wieland T, Tao F, Abreu L, Windhager R, Zitzelsberger M, Strom TM, Walther T, Scherer SS, Züchner S, Martini R, Senderek J.
                                  Am J Hum Genet. 2016 Sep 1;99(3):607-623. doi: 10.1016/j.ajhg.2016.07.008.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Recent advances in the genetic neuropathies.
                                                                    Rossor AM, Tomaselli PJ, Reilly MM.
                                  Curr Opin Neurol. 2016 Oct;29(5):537-48. doi: 10.1097/WCO.0000000000000373.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Rydel-Seiffer fork revisited: Beyond a simple case of black and white.
                                                                    Panosyan FB, Mountain JM, Reilly MM, Shy ME, Herrmann DN.
                                  Neurology. 2016 Aug 16;87(7):738-40. doi: 10.1212/WNL.0000000000002991. Epub 2016 Jul 13.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    SIGMAR1 mutation associated with autosomal recessive Silver-like syndrome.
                                                                    Horga A, Tomaselli PJ, Gonzalez MA, Laurà M, Muntoni F, Manzur AY, Hanna MG, Blake JC, Houlden H, Züchner S, Reilly MM.
                                  Neurology. 2016 Oct 11;87(15):1607-1612. doi: 10.1212/WNL.0000000000003212. Epub 2016 Sep 14.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    SYNE1 ataxia is a common recessive ataxia with major non-cerebellar features: a large multi-centre study.
                                                                    Synofzik M, Smets K, Mallaret M, Di Bella D, Gallenmüller C, Baets J, Schulze M, Magri S, Sarto E, Mustafa M, Deconinck T, Haack T, Züchner S, Gonzalez M, Timmann D, Stendel C, Klopstock T, Durr A, Tranchant C, Sturm M, Hamza W, Nanetti L, Mariotti C, Koenig M, Schöls L, Schüle R, de Jonghe P, Anheim M, Taroni F, Bauer P.
                                  Brain. 2016 May;139(Pt 5):1378-93. doi: 10.1093/brain/aww079. Epub 2016 Apr 17.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Screening for SH3TC2 gene mutations in a series of demyelinating recessive Charcot-Marie-Tooth disease (CMT4).
                                                                    Piscosquito G, Saveri P, Magri S, Ciano C, Gandioli C, Morbin M, Bella DD, Moroni I, Taroni F, Pareyson D.
                                  J Peripher Nerv Syst. 2016 Sep;21(3):142-9. doi: 10.1111/jns.12175.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Severe axonal Charcot-Marie-Tooth disease with proximal weakness caused by de novo mutation in the MORC2 gene.
                                                                    Laššuthová P, Šafka Brožková D, Krůtová M, Mazanec R, Züchner S, Gonzalez MA, Seeman P.
                                  Brain. 2016 Apr;139(Pt 4):e26. doi: 10.1093/brain/awv411. Epub 2016 Feb 11.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Severe axonal neuropathy is a late manifestation of SPG11.
                                                                    Manole A, Chelban V, Haridy NA, Hamed SA, Berardo A, Reilly MM, Houlden H.
                                  J Neurol. 2016 Nov;263(11):2278-2286. doi: 10.1007/s00415-016-8254-5. Epub 2016 Aug 20.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    The partnership of patient advocacy groups and clinical investigators in the rare diseases clinical research network.
                                                                    Merkel PA, Manion M, Gopal-Srivastava R, Groft S, Jinnah HA, Robertson D, Krischer JP; Rare Diseases Clinical Research Network.
                                  Orphanet J Rare Dis. 2016 May 18;11(1):66. doi: 10.1186/s13023-016-0445-8.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Total contact cast wall load in patients with a plantar forefoot ulcer and diabetes.
                                                                    Begg L, McLaughlin P, Vicaretti M, Fletcher J, Burns J.
                                  J Foot Ankle Res. 2016 Jan 7;9:2. doi: 10.1186/s13047-015-0119-0. eCollection 2016.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Whole Genome Sequencing Identifies a 78 kb Insertion from Chromosome 8 as the Cause of Charcot-Marie-Tooth Neuropathy CMTX3.
                                                                    Brewer MH, Chaudhry R, Qi J, Kidambi A, Drew AP, Menezes MP, Ryan MM, Farrar MA, Mowat D, Subramanian GM, Young HK, Zuchner S, Reddel SW, Nicholson GA, Kennerson ML.
                                  PLoS Genet. 2016 Jul 20;12(7):e1006177. doi: 10.1371/journal.pgen.1006177. eCollection 2016 Jul.
                                

                              

                                                         

                                                      

                          

                        

                      

                                                                
                        
                          
                            2015
                          
                        

                        
                          
                          
                                                        
                              
                                

                                

                                
                                                                    A new prion disease: relationship with central and peripheral amyloidoses.
                                                                    Mead S, Reilly MM.
                                  Nature reviews. Neurology. Feb 2015;11(2):90-97. PMID: 25623792.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A novel AARS mutation in a family with dominant myeloneuropathy.
                                                                    Motley WW, Griffin LB, Mademan I, Baets J, De Vriendt E, De Jonghe P, Antonellis A, Jordanova A, Scherer SS.
                                  Neurology. 2015 May 19;84(20):2040-7. doi: 10.1212/WNL.0000000000001583. Epub 2015 Apr 22.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A practical approach to the genetic neuropathies.
                                                                    Rossor AM, Evans MR, Reilly MM.
                                  Pract Neurol. 2015 Jun;15(3):187-98. doi: 10.1136/practneurol-2015-001095. Epub 2015 Apr 21.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Abnormal Paraplegin Expression in Swollen Neurites, τ- and α-Synuclein Pathology in a Case of Hereditary Spastic Paraplegia SPG7 with an Ala510Val Mutation.
                                                                    Thal DR, Züchner S, Gierer S, Schulte C, Schöls L, Schüle R, Synofzik M.
                                  Int J Mol Sci. 2015 Oct 21;16(10):25050-66. doi: 10.3390/ijms161025050.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Absence of Dystrophin Related Protein-2 disrupts Cajal bands in a patient with Charcot-Marie-Tooth disease.
                                                                    Brennan KM, Bai Y, Pisciotta C, Wang S, Feely SM, Hoegger M, Gutmann L, Moore SA, Gonzalez M, Sherman DL, Brophy PJ, Züchner S, Shy ME.
                                  Neuromuscul Disord. 2015 Oct;25(10):786-93. doi: 10.1016/j.nmd.2015.07.001. Epub 2015 Jul 7.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Adult-onset painful axonal polyneuropathy caused by a dominant NAGLU mutation.
                                                                    Tétreault M, Gonzalez M, Dicaire MJ, Allard P, Gehring K, Leblanc D, Leclerc N, Schondorf R, Mathieu J, Zuchner S, Brais B.
                                  Brain. 2015 Jun;138(Pt 6):1477-83. doi: 10.1093/brain/awv074. Epub 2015 Mar 28.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Alteration of ornithine metabolism leads to dominant and recessive hereditary spastic paraplegia.
                                                                    Coutelier M, Goizet C, Durr A, Habarou F, Morais S, Dionne-Laporte A, Tao F, Konop J, Stoll M, Charles P, Jacoupy M, Matusiak R, Alonso I, Tallaksen C, Mairey M, Kennerson M, Gaussen M, Schule R, Janin M, Morice-Picard F, Durand CM, Depienne C, Calvas P, Coutinho P, Saudubray JM, Rouleau G, Brice A, Nicholson G, Darios F, Loureiro JL, Zuchner S, Ottolenghi C, Mochel F, Stevanin G.
                                  Brain. 2015 Aug;138(Pt 8):2191-205. doi: 10.1093/brain/awv143. Epub 2015 May 29.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    An observational study of asymmetry in CMT1A.
                                                                    Pelayo-Negro AL, Carr AS, Laura M, Skorupinska M, Reilly MM.
                                  J Neurol Neurosurg Psychiatry. 2015 May;86(5):589-90. doi: 10.1136/jnnp-2014-309096. Epub 2014 Oct 13.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Axonal Charcot-Marie-Tooth disease patient-derived motor neurons demonstrate disease-specific phenotypes including abnormal electrophysiological properties.
                                                                    Saporta MA, Dang V, Volfson D, Zou B, Xie XS, Adebola A, Liem RK, Shy M, Dimos JT.
                                  Exp Neurol. 2015 Jan;263:190-9. doi: 10.1016/j.expneurol.2014.10.005. Epub 2014 Oct 30.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    CMT subtypes and disease burden in patients enrolled in the Inherited Neuropathies Consortium natural history study: a cross-sectional analysis.
                                                                    Fridman V, Bundy B, Reilly MM, Pareyson D, Bacon C, Burns J, Day J, Feely S, Finkel RS, Grider T, Kirk CA, Herrmann DN, Laurá M, Li J, Lloyd T, Sumner CJ, Muntoni F, Piscosquito G, Ramchandren S, Shy R, Siskind CE, Yum SW, Moroni I, Pagliano E, Zuchner S, Scherer SS, Shy ME; Inherited Neuropathies Consortium.
                                  J Neurol Neurosurg Psychiatry. 2015 Aug;86(8):873-8. doi: 10.1136/jnnp-2014-308826. Epub 2014 Nov 27.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Coexistence of a T118M PMP22 missense mutation and chromosome 17 (17p11.2-p12) deletion.
                                                                    Jerath NU, Kamholz J, Grider T, Harper A, Swenson A, Shy ME.
                                  Muscle Nerve. 2015 Nov;52(5):905-8. doi: 10.1002/mus.24713. Epub 2015 Jun 19.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Correlates of functional ankle instability in children and adolescents with Charcot-Marie-Tooth disease.
                                                                    Rose KJ, Hiller CE, Mandarakas M, Raymond J, Refshauge K, Burns J.
                                  J Foot Ankle Res. 2015 Nov 5;8:61. doi: 10.1186/s13047-015-0118-1. eCollection 2015.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Defects of mutant DNMT1 are linked to a spectrum of neurological disorders.
                                                                    Baets J, Duan X, Wu Y, Smith G, Seeley WW, Mademan I, McGrath NM, Beadell NC, Khoury J, Botuyan MV, Mer G, Worrell GA, Hojo K, DeLeon J, Laura M, Liu YT, Senderek J, Weis J, Van den Bergh P, Merrill SL, Reilly MM, Houlden H, Grossman M, Scherer SS, De Jonghe P, Dyck PJ, Klein CJ.
                                  Brain. 2015 Apr;138(Pt 4):845-61. doi: 10.1093/brain/awv010. Epub 2015 Feb 11.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Defining disability: development and validation of a mobility-Disability Severity Index (mDSI) in Charcot-Marie-tooth disease.
                                                                    Ramchandren S, Shy M, Feldman E, Carlos R, Siskind C.
                                  J Neurol Neurosurg Psychiatry. 2015 Jun;86(6):635-9. doi: 10.1136/jnnp-2013-307390. Epub 2014 Aug 25.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Demyelinating CMT--what's known, what's new and what's in store?.
                                                                    Brennan KM, Bai Y, Shy ME.
                                  Neurosci Lett. 2015 Jun 2;596:14-26. doi: 10.1016/j.neulet.2015.01.059. Epub 2015 Jan 24.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Detection of copy number variation by SNP-allelotyping.
                                                                    Parker B, Alexander R, Wu X, Feely S, Shy M, Schnetz-Boutaud N, Li J.
                                  J Neurogenet. 2015 Mar;29(1):4-7. doi: 10.3109/01677063.2014.923884. Epub 2014 Jun 2.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Disruptive SCYL1 Mutations Underlie a Syndrome Characterized by Recurrent Episodes of Liver Failure, Peripheral Neuropathy, Cerebellar Atrophy, and Ataxia.
                                                                    Schmidt WM, Rutledge SL, Schüle R, Mayerhofer B, Züchner S, Boltshauser E, Bittner RE.
                                  Am J Hum Genet. 2015 Dec 3;97(6):855-61. doi: 10.1016/j.ajhg.2015.10.011. Epub 2015 Nov 12.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Electrophysiologic features of SYT2 mutations causing a treatable neuromuscular syndrome.
                                                                    Whittaker RG, Herrmann DN, Bansagi B, Hasan BA, Lofra RM, Logigian EL, Sowden JE, Almodovar JL, Littleton JT, Zuchner S, Horvath R, Lochmüller H.
                                  Neurology. 2015 Dec 1;85(22):1964-71. doi: 10.1212/WNL.0000000000002185. Epub 2015 Oct 30.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Exome Sequence Analysis Suggests that Genetic Burden Contributes to Phenotypic Variability and Complex Neuropathy.
                                                                    Gonzaga-Jauregui C, Harel T, Gambin T, Kousi M, Griffin LB, Francescatto L, Ozes B, Karaca E, Jhangiani SN, Bainbridge MN, Lawson KS, Pehlivan D, Okamoto Y, Withers M, Mancias P, Slavotinek A, Reitnauer PJ, Goksungur MT, Shy M, Crawford TO, Koenig M, Willer J, Flores BN, Pediaditrakis I, Us O, Wiszniewski W, Parman Y, Antonellis A, Muzny DM; Baylor-Hopkins Center for Mendelian Genomics, Katsanis N, Battaloglu E, Boerwinkle E, Gibbs RA, Lupski JR.
                                  Cell Rep. 2015 Aug 18;12(7):1169-83. doi: 10.1016/j.celrep.2015.07.023. Epub 2015 Aug 6.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Genotype-phenotype characteristics and baseline natural history of heritable neuropathies caused by mutations in the MPZ gene.
                                                                    Sanmaneechai O, Feely S, Scherer SS, Herrmann DN, Burns J, Muntoni F, Li J, Siskind CE, Day JW, Laura M, Sumner CJ, Lloyd TE, Ramchandren S, Shy RR, Grider T, Bacon C, Finkel RS, Yum SW, Moroni I, Piscosquito G, Pareyson D, Reilly MM, Shy ME; Inherited Neuropathies Consortium - Rare Disease Clinical Research Consortium (INC-RDCRC).
                                  Brain. 2015 Nov;138(Pt 11):3180-92. doi: 10.1093/brain/awv241. Epub 2015 Aug 25.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Hereditary Neuropathies in Late Childhood and Adolescence.
                                                                    Brennan K, Shy M.
                                  In: Darras B, Jones H, Ryan M, De Vivo D, eds. Neuromuscular Disorders of Infancy, Childhood and Adolescence: A Clinicians Approach. 2nd ed: Elsevier Inc; 2015:319-339.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Hereditary motor and sensory neuropathies: Understanding molecular pathogenesis could lead to future treatment strategies.
                                                                    Jerath NU, Shy ME.
                                  Biochim Biophys Acta. 2015 Apr;1852(4):667-78. doi: 10.1016/j.bbadis.2014.07.031. Epub 2014 Aug 6.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Inclusion body myositis and sarcoid myopathy: coincidental occurrence or associated diseases.
                                                                    Sanmaneechai O, Swenson A, Gerke AK, Moore SA, Shy ME.
                                  Neuromuscul Disord. Apr 2015;25(4):297-300. PMID: 25599912
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Innovative genomic collaboration using the GENESIS (GEM.app) platform.
                                                                    Gonzalez M, Falk MJ, Gai X, Postrel R, Schüle R, Zuchner S.
                                  Hum Mutat. 2015 Oct;36(10):950-6. doi: 10.1002/humu.22836. Epub 2015 Aug 12.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Loss of function mutations in HARS cause a spectrum of inherited peripheral neuropathies.
                                                                    Safka Brozkova D, Deconinck T, Griffin LB, Ferbert A, Haberlova J, Mazanec R, Lassuthova P, Roth C, Pilunthanakul T, Rautenstrauss B, Janecke AR, Zavadakova P, Chrast R, Rivolta C, Zuchner S, Antonellis A, Beg AA, De Jonghe P, Senderek J, Seeman P, Baets J.
                                  Brain. 2015 Aug;138(Pt 8):2161-72. doi: 10.1093/brain/awv158. Epub 2015 Jun 13.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    MFN2 deletion of exons 7 and 8: founder mutation in the UK population.
                                                                    Carr AS, Polke JM, Wilson J, Pelayo-Negro AL, Laura M, Nanji T, Holt J, Vaughan J, Rankin J, Sweeney MG, Blake J, Houlden H, Reilly MM.
                                  J Peripher Nerv Syst. 2015 Jun;20(2):67-71. doi: 10.1111/jns.12117.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Mutation screen reveals novel variants and expands the phenotypes associated with DYNC1H1.
                                                                    Strickland AV, Schabhüttl M, Offenbacher H, Synofzik M, Hauser NS, Brunner-Krainz M, Gruber-Sedlmayr U, Moore SA, Windhager R, Bender B, Harms M, Klebe S, Young P, Kennerson M, Garcia AS, Gonzalez MA, Züchner S, Schule R, Shy ME, Auer-Grumbach M.
                                  J Neurol. 2015 Sep;262(9):2124-34. doi: 10.1007/s00415-015-7727-2. Epub 2015 Jun 24.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Mutations in SLC25A46, encoding a UGO1-like protein, cause an optic atrophy spectrum disorder.
                                                                    Abrams AJ, Hufnagel RB, Rebelo A, Zanna C, Patel N, Gonzalez MA, Campeanu IJ, Griffin LB, Groenewald S, Strickland AV, Tao F, Speziani F, Abreu L, Schüle R, Caporali L, La Morgia C, Maresca A, Liguori R, Lodi R, Ahmed ZM, Sund KL, Wang X, Krueger LA, Peng Y, Prada CE, Prows CA, Schorry EK, Antonellis A, Zimmerman HH, Abdul-Rahman OA, Yang Y, Downes SM, Prince J, Fontanesi F, Barrientos A, Németh AH, Carelli V, Huang T, Zuchner S, Dallman JE.
                                  Nat Genet. 2015 Aug;47(8):926-32. doi: 10.1038/ng.3354. Epub 2015 Jul 13.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Novel HSAN1 mutation in serine palmitoyltransferase resides at a putative phosphorylation site that is involved in regulating substrate specificity.
                                                                    Ernst D, Murphy SM, Sathiyanadan K, Wei Y, Othman A, Laurá M, Liu YT, Penno A, Blake J, Donaghy M, Houlden H, Reilly MM, Hornemann T.
                                  Neuromolecular Med. 2015 Mar;17(1):47-57. doi: 10.1007/s12017-014-8339-1. Epub 2015 Jan 8.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Novel mutations expand the clinical spectrum of DYNC1H1-associated spinal muscular atrophy.
                                                                    Scoto M, Rossor AM, Harms MB, Cirak S, Calissano M, Robb S, Manzur AY, Martínez Arroyo A, Rodriguez Sanz A, Mansour S, Fallon P, Hadjikoumi I, Klein A, Yang M, De Visser M, Overweg-Plandsoen WC, Baas F, Taylor JP, Benatar M, Connolly AM, Al-Lozi MT, Nixon J, de Goede CG, Foley AR, Mcwilliam C, Pitt M, Sewry C, Phadke R, Hafezparast M, Chong WK, Mercuri E, Baloh RH, Reilly MM, Muntoni F.
                                  Neurology. 2015 Feb 17;84(7):668-79. doi: 10.1212/WNL.0000000000001269. Epub 2015 Jan 21.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Oculoleptomeningeal Amyloidosis associated with transthyretin Leu12Pro in an African patient.
                                                                    McColgan P, Viegas S, Gandhi S, Bull K, Tudor R, Sheikh F, Pinney J, Fontana M, Rowczenio D, Gillmore JD, Gilbertson JA, Whelan CJ, Shah S, Jaunmuktane Z, Holton JL, Schott JM, Werring DJ, Hawkins PN, Reilly MM.
                                  J Neurol. 2015 Jan;262(1):228-34. doi: 10.1007/s00415-014-7594-2. Epub 2014 Dec 9.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Peripheral Neuropathies.
                                                                    Saporta M, Shy M.
                                  In: Zigmond M, Coyle J, Rowland L, eds. Neurobiology of Brain Disorders: Biological Basis of Neurological and Psychiatric Disorders. 1st ed: Academic Press; 2015:167-188.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Phenotypic and molecular insights into spinal muscular atrophy due to mutations in BICD2.
                                                                    Rossor AM, Oates EC, Salter HK, Liu Y, Murphy SM, Schule R, Gonzalez MA, Scoto M, Phadke R, Sewry CA, Houlden H, Jordanova A, Tournev I, Chamova T, Litvinenko I, Zuchner S, Herrmann DN, Blake J, Sowden JE, Acsadi G, Rodriguez ML, Menezes MP, Clarke NF, Auer Grumbach M, Bullock SL, Muntoni F, Reilly MM, North KN.
                                  Brain. Feb 2015;138(Pt 2):293-310. PMID: 25497877, PMCID: PMC4306822.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Progressive Lower Extremity Weakness and Axonal Sensorimotor Polyneuropathy from a Mutation in KIF5A (c.611G>A;p.Arg204Gln).
                                                                    Jerath NU, Grider T, Shy ME.
                                  Case Rep Genet. 2015;2015:496053. doi: 10.1155/2015/496053. Epub 2015 Oct 12.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Rare Manifestation of a c.290 C>T, p.Gly97Glu VCP Mutation.
                                                                    Jerath NU, Crockett CD, Moore SA, Shy ME, Weihl CC, Chou TF, Grider T, Gonzalez MA, Zuchner S, Swenson A.
                                  Case Rep Genet. 2015;2015:239167. doi: 10.1155/2015/239167. Epub 2015 Mar 23.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Reduced neurofilament expression in cutaneous nerve fibers of patients with CMT2E.
                                                                    Pisciotta C, Bai Y, Brennan KM, Wu X, Grider T, Feely S, Wang S, Moore S, Siskind C, Gonzalez M, Zuchner S, Shy ME.
                                  Neurology. 2015 Jul 21;85(3):228-34. doi: 10.1212/WNL.0000000000001773. Epub 2015 Jun 24.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Small nerve fiber involvement in CMT1A.
                                                                    Nolano M, Manganelli F, Provitera V, et al.
                                  Neurology. 2015;84(4):407-414. PMID: 25540311, PMCID: PMC4336000.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    The Matchmaker Exchange: a platform for rare disease gene discovery.
                                                                    Philippakis AA, Azzariti DR, Beltran S, Brookes AJ, Brownstein CA, Brudno M, Brunner HG, Buske OJ, Carey K, Doll C, Dumitriu S, Dyke SO, den Dunnen JT, Firth HV, Gibbs RA, Girdea M, Gonzalez M, Haendel MA, Hamosh A, Holm IA, Huang L, Hurles ME, Hutton B, Krier JB, Misyura A, Mungall CJ, Paschall J, Paten B, Robinson PN, Schiettecatte F, Sobreira NL, Swaminathan GJ, Taschner PE, Terry SF, Washington NL, Züchner S, Boycott KM, Rehm HL.
                                  Hum Mutat. 2015 Oct;36(10):915-21. doi: 10.1002/humu.22858.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Transthyretin V122I amyloidosis with clinical and histological evidence of amyloid neuropathy and myopathy.
                                                                    Carr AS, Pelayo-Negro AL, Jaunmuktane Z, Scalco RS, Hutt D, Evans MR, Heally E, Brandner S, Holton J, Blake J, Whelan CJ, Wechalekar AD, Gillmore JD, Hawkins PN, Reilly MM.
                                  Neuromuscul Disord. 2015 Jun;25(6):511-5. doi: 10.1016/j.nmd.2015.02.001. Epub 2015 Feb 14.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Tremor in Charcot-Marie-Tooth disease: No evidence of cerebellar dysfunction.
                                                                    Saifee TA, Parees I, Kassavetis P, et al.
                                  Clin Neurophysiol. Sep 2015;126(9):1817-1824. PMID: 25641441.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Unraveling the genetic landscape of autosomal recessive Charcot-Marie-Tooth neuropathies using a homozygosity mapping approach.
                                                                    Zimoń M, Battaloğlu E, Parman Y, Erdem S, Baets J, De Vriendt E, Atkinson D, Almeida-Souza L, Deconinck T, Ozes B, Goossens D, Cirak S, Van Damme P, Shboul M, Voit T, Van Maldergem L, Dan B, El-Khateeb MS, Guergueltcheva V, Lopez-Laso E, Goemans N, Masri A, Züchner S, Timmerman V, Topaloğlu H, De Jonghe P, Jordanova A.
                                  Neurogenetics. 2015 Jan;16(1):33-42. doi: 10.1007/s10048-014-0422-0. Epub 2014 Sep 18.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Update on Charcot-Marie-Tooth disease.
                                                                    Gutmann L, Shy M.
                                  Curr Opin Neurol. 2015 Oct;28(5):462-7. doi: 10.1097/WCO.0000000000000237.
                                

                              

                                                         

                                                      

                          

                        

                      

                                                                
                        
                          
                            2014
                          
                        

                        
                          
                          
                                                        
                              
                                

                                

                                
                                                                    A novel mutation in VCP causes Charcot-Marie-Tooth Type 2 disease.
                                                                    Gonzalez MA, Feely SM, Speziani F, Strickland AV, Danzi M, Bacon C, Lee Y, Chou TF, Blanton SH, Weihl CC, Zuchner S, Shy ME.
                                  Brain. 2014 Nov;137(Pt 11):2897-902. doi: 10.1093/brain/awu224. Epub 2014 Aug 14.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A pilot study of proximal strength training in Charcot-Marie-Tooth disease.
                                                                    Ramdharry GM, Pollard A, Anderson C, Laurá M, Murphy SM, Dudziec M, Dewar EL, Hutton E, Grant R, Reilly MM.
                                  J Peripher Nerv Syst. 2014 Dec;19(4):328-32. doi: 10.1111/jns.12100.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    An ¹⁸F-FDG PET study of cervical muscle in parkinsonian anterocollis.
                                                                    Revuelta GJ, Montilla J, Benatar M, Freeman A, Wichmann T, Jinnah HA, Delong MR, Factor SA.
                                  J Neurol Sci. 2014 May 15;340(1-2):174-7. doi: 10.1016/j.jns.2014.03.023. Epub 2014 Mar 18.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Autosomal-recessive cerebellar ataxia caused by a novel ADCK3 mutation that elongates the protein: clinical, genetic and biochemical characterisation.
                                                                    Liu YT, Hersheson J, Plagnol V, Fawcett K, Duberley KE, Preza E, Hargreaves IP, Chalasani A, Laurá M, Wood NW, Reilly MM, Houlden H.
                                  J Neurol Neurosurg Psychiatry. 2014 May;85(5):493-8. doi: 10.1136/jnnp-2013-306483. Epub 2013 Nov 11.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Charcot-Marie-Tooth Disease.
                                                                    Rossor AR, MM.
                                  In: Hilton-Jones D, Turner M, eds. Oxford Textbook of Neuromuscular Disorders. Oxford, UK: Oxford University Press; 2014:61-74.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Effect of pain in pediatric inherited neuropathies.
                                                                    Ramchandren S, Jaiswal M, Feldman E, Shy M.
                                  Neurology. 2014 Mar 4;82(9):793-7. doi: 10.1212/WNL.0000000000000173. Epub 2014 Jan 29.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Extended phenotypic spectrum of KIF5A mutations: From spastic paraplegia to axonal neuropathy.
                                                                    Liu YT, Laurá M, Hersheson J, Horga A, Jaunmuktane Z, Brandner S, Pittman A, Hughes D, Polke JM, Sweeney MG, Proukakis C, Janssen JC, Auer-Grumbach M, Zuchner S, Shields KG, Reilly MM, Houlden H.
                                  Neurology. 2014 Aug 12;83(7):612-9. doi: 10.1212/WNL.0000000000000691. Epub 2014 Jul 9.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Genetics of Charcot-Marie-Tooth (CMT) Disease within the Frame of the Human Genome Project Success.
                                                                    Timmerman V, Strickland AV, Züchner S.
                                  Genes (Basel). 2014 Jan 22;5(1):13-32. doi: 10.3390/genes5010013.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Haplotype-specific modulation of a SOX10/CREB response element at the Charcot-Marie-Tooth disease type 4C locus SH3TC2.
                                                                    Brewer MH, Ma KH, Beecham GW, Gopinath C, Baas F, Choi BO, Reilly MM, Shy ME, Züchner S, Svaren J, Antonellis A.
                                  Hum Mol Genet. 2014 Oct 1;23(19):5171-87. doi: 10.1093/hmg/ddu240. Epub 2014 May 15.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Impaired function is a common feature of neuropathy-associated glycyl-tRNA synthetase mutations.
                                                                    Griffin LB, Sakaguchi R, McGuigan D, Gonzalez MA, Searby C, Züchner S, Hou YM, Antonellis A.
                                  Hum Mutat. 2014 Nov;35(11):1363-71. doi: 10.1002/humu.22681.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Improved anatomical reproducibility in quantitative lower-limb muscle MRI.
                                                                    Fischmann A, Morrow JM, Sinclair CD, Reilly MM, Hanna MG, Yousry T, Thornton JS.
                                  J Magn Reson Imaging. 2014 Apr;39(4):1033-8. doi: 10.1002/jmri.24220. Epub 2013 Oct 7.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Knock-down DHDDS expression induces photoreceptor degeneration in zebrafish.
                                                                    Wen R, Dallman JE, Li Y, Züchner SL, Vance JM, Peričak-Vance MA, Lam BL.
                                  Adv Exp Med Biol. 2014;801:543-50. doi: 10.1007/978-1-4614-3209-8_69.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Loss of association of REEP2 with membranes leads to hereditary spastic paraplegia.
                                                                    Esteves T, Durr A, Mundwiller E, et al.
                                  Am J Hum Genet. Feb 6 2014;94(2):268-277. PMID: 24388663, PMCID: PMC3928657.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Motor protein mutations cause a new form of hereditary spastic paraplegia.
                                                                    Caballero Oteyza A, Battaloglu E, Ocek L, et al.
                                  Neurology. Jun 3 2014;82(22):2007-2016. PMID: 24808017, PMCID: PMC4105256.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Mutation K42E in dehydrodolichol diphosphate synthase (DHDDS) causes recessive retinitis pigmentosa.
                                                                    Lam BL, Züchner SL, Dallman J, Wen R, Alfonso EC, Vance JM, Peričak-Vance MA.
                                  Adv Exp Med Biol. 2014;801:165-70. doi: 10.1007/978-1-4614-3209-8_21.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Natural History and Biomarkers in Hereditary Sensory Neuropathy Type 1.
                                                                    Fridman V, Oaklander AL, David WS, et al.
                                  Muscle Nerve. Jul 10 2014. PMID: 25042817.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Normative reference values for lower limb joint range, bone torsion, and alignment in children aged 4-16 years.
                                                                    Mudge AJ, Bau KV, Purcell LN, Wu JC, Axt MW, Selber P, Burns J.
                                  J Pediatr Orthop B. 2014 Jan;23(1):15-25. doi: 10.1097/BPB.0b013e328364220a.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Observational study of spinal muscular atrophy type I and implications for clinical trials.
                                                                    Finkel RS, McDermott MP, Kaufmann P, Darras BT, Chung WK, Sproule DM, Kang PB, Foley AR, Yang ML, Martens WB, Oskoui M, Glanzman AM, Flickinger J, Montes J, Dunaway S, O'Hagen J, Quigley J, Riley S, Benton M, Ryan PA, Montgomery M, Marra J, Gooch C, De Vivo DC.
                                  Neurology. 2014 Aug 26;83(9):810-7. doi: 10.1212/WNL.0000000000000741. Epub 2014 Jul 30.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    PNPLA6 mutations cause Boucher-Neuhauser and Gordon Holmes syndromes as part of a broad neurodegenerative spectrum.
                                                                    Synofzik M, Gonzalez MA, Lourenco CM, et al.
                                  Brain. Jan 2014;137(Pt 1):69-77. PMID: 24355708, PMCID: PMC3891450.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Pain and small fiber function in Charcot-Marie-Tooth disease type 1A.
                                                                    Laurà M, Hutton EJ, Blake J, Lunn MP, Fox Z, Pareyson D, Solari A, Radice D, Koltzenburg M, Reilly MM.
                                  Muscle Nerve. 2014 Sep;50(3):366-71. doi: 10.1002/mus.24169. Epub 2014 May 15.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Peripheral neuropathy predicts nuclear gene defect in patients with mitochondrial ophthalmoplegia.
                                                                    Horga A, Pitceathly RD, Blake JC, Woodward CE, Zapater P, Fratter C, Mudanohwo EE, Plant GT, Houlden H, Sweeney MG, Hanna MG, Reilly MM.
                                  Brain. 2014 Dec;137(Pt 12):3200-12. doi: 10.1093/brain/awu279. Epub 2014 Oct 3.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Prospective Study of Muscle Cramps in Charcot-Marie- Tooth Disease.
                                                                    Johnson NE, Sowden J, Dilek N, et al.
                                  Muscle Nerve. Jul 5 2014. PMID: 25042364.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Proximal nerve magnetization transfer MRI relates to disability in Charcot-Marie-Tooth diseases.
                                                                    Dortch RD, Dethrage LM, Gore JC, Smith SA, Li J.
                                  Neurology. 2014 Oct 21;83(17):1545-53. doi: 10.1212/WNL.0000000000000919. Epub 2014 Sep 24.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Psychometrics evaluation of Charcot-Marie-Tooth Neuropathy Score (CMTNSv2) second version, using Rasch analysis.
                                                                    Sadjadi R, Reilly MM, Shy ME, Pareyson D, Laura M, Murphy S, Feely SM, Grider T, Bacon C, Piscosquito G, Calabrese D, Burns TM.
                                  J Peripher Nerv Syst. 2014 Sep;19(3):192-6. doi: 10.1111/jns.12084.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Pure and syndromic optic atrophy explained by deep intronic OPA1 mutations and an intralocus modifier.
                                                                    Bonifert T, Karle KN, Tonagel F, et al.
                                  Brain. 2014;137(Pt 8):2164-2177. PMID: 24970096, PMCID: PMC4107747.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Quality-of-life in Charcot-Marie-Tooth disease: the patient's perspective.
                                                                    Johnson NE, Heatwole CR, Dilek N, Sowden J, Kirk CA, Shereff D, Shy ME, Herrmann DN; Inherited Neuropathies Consortium.
                                  Neuromuscul Disord. 2014 Nov;24(11):1018-23. doi: 10.1016/j.nmd.2014.06.433. Epub 2014 Jun 27.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Reproducibility, and age, body-weight and gender dependency of candidate skeletal muscle MRI outcome measures in healthy volunteers.
                                                                    Morrow JM, Sinclair CD, Fischmann A, et al.
                                  Eur Radiol. Jul 2014;24(7):1610-1620. PMID: 24748539, PMCID: PMC4046083.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Selected items from the Charcot-Marie-Tooth (CMT) Neuropathy Score and secondary clinical outcome measures serve as sensitive clinical markers of disease severity in CMT1A patients.
                                                                    Mannil M, Solari A, Leha A, et al.
                                  Neuromuscul Disord. 2014;24(11):1003-1017. PMID: 25085517.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Sequencing of Charcot-Marie-Tooth disease genes in a toxic polyneuropathy.
                                                                    Beutler AS, Kulkarni AA, Kanwar R, et al.
                                  Ann Neurol. Nov 2014;76(5):727-737. PMID: 25164601, PMCID: PMC4388308.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Smoking and Parkinson disease: where there is smoke there may not be fire.
                                                                    Hershey LA, Perlmutter JS.
                                  Neurology. 2014 Oct 14;83(16):1392-3. doi: 10.1212/WNL.0000000000000896. Epub 2014 Sep 12.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Synaptotagmin 2 mutations cause an autosomal-dominant form of lambert-eaton myasthenic syndrome and nonprogressive motor neuropathy.
                                                                    Herrmann DN, Horvath R, Sowden JE, Gonzalez M, Sanchez-Mejias A, Guan Z, Whittaker RG, Almodovar JL, Lane M, Bansagi B, Pyle A, Boczonadi V, Lochmüller H, Griffin H, Chinnery PF, Lloyd TE, Littleton JT, Zuchner S.
                                  Am J Hum Genet. 2014 Sep 4;95(3):332-9. doi: 10.1016/j.ajhg.2014.08.007.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Treatable childhood neuronopathy caused by mutations in riboflavin transporter RFVT2.
                                                                    Foley AR, Menezes MP, Pandraud A, Gonzalez MA, Al-Odaib A, Abrams AJ, Sugano K, Yonezawa A, Manzur AY, Burns J, Hughes I, McCullagh BG, Jungbluth H, Lim MJ, Lin JP, Megarbane A, Urtizberea JA, Shah AH, Antony J, Webster R, Broomfield A, Ng J, Mathew AA, O'Byrne JJ, Forman E, Scoto M, Prasad M, O'Brien K, Olpin S, Oppenheim M, Hargreaves I, Land JM, Wang MX, Carpenter K, Horvath R, Straub V, Lek M, Gold W, Farrell MO, Brandner S, Phadke R, Matsubara K, McGarvey ML, Scherer SS, Baxter PS, King MD, Clayton P, Rahman S, Reilly MM, Ouvrier RA, Christodoulou J, Züchner S, Muntoni F, Houlden H.
                                  Brain. 2014 Jan;137(Pt 1):44-56. doi: 10.1093/brain/awt315. Epub 2013 Nov 19.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Truncating and missense mutations in IGHMBP2 cause Charcot-Marie Tooth disease type 2.
                                                                    Cottenie E, Kochanski A, Jordanova A, Bansagi B, Zimon M, Horga A, Jaunmuktane Z, Saveri P, Rasic VM, Baets J, Bartsakoulia M, Ploski R, Teterycz P, Nikolic M, Quinlivan R, Laura M, Sweeney MG, Taroni F, Lunn MP, Moroni I, Gonzalez M, Hanna MG, Bettencourt C, Chabrol E, Franke A, von Au K, Schilhabel M, Kabzińska D, Hausmanowa-Petrusewicz I, Brandner S, Lim SC, Song H, Choi BO, Horvath R, Chung KW, Zuchner S, Pareyson D, Harms M, Reilly MM, Houlden H.
                                  Am J Hum Genet. 2014 Nov 6;95(5):590-601. doi: 10.1016/j.ajhg.2014.10.002. Epub 2014 Oct 30.
                                

                              

                                                         

                                                      

                          

                        

                      

                                                                
                        
                          
                            2013
                          
                        

                        
                          
                          
                                                        
                              
                                

                                

                                
                                                                    A dominant mutation in FBXO38 causes distal spinal muscular atrophy with calf predominance.
                                                                    Sumner CJ, d'Ydewalle C, Wooley J, Fawcett KA, Hernandez D, Gardiner AR, Kalmar B, Baloh RH, Gonzalez M, Züchner S, Stanescu HC, Kleta R, Mankodi A, Cornblath DR, Boylan KB, Reilly MM, Greensmith L, Singleton AB, Harms MB, Rossor AM, Houlden H.
                                  Am J Hum Genet. 2013 Nov 7;93(5):976-83. doi: 10.1016/j.ajhg.2013.10.006. Epub 2013 Oct 24.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A loss-of-function variant in the human histidyl-tRNA synthetase (HARS) gene is neurotoxic in vivo.
                                                                    Vester A, Velez-Ruiz G, McLaughlin HM; NISC Comparative Sequencing Program, Lupski JR, Talbot K, Vance JM, Züchner S, Roda RH, Fischbeck KH, Biesecker LG, Nicholson G, Beg AA, Antonellis A.
                                  Hum Mutat. 2013 Jan;34(1):191-9. doi: 10.1002/humu.22210. Epub 2012 Oct 11.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A new locus for X-linked dominant Charcot-Marie-Tooth disease (CMTX6) is caused by mutations in the pyruvate dehydrogenase kinase isoenzyme 3 (PDK3) gene.
                                                                    Kennerson ML, Yiu EM, Chuang DT, Kidambi A, Tso SC, Ly C, Chaudhry R, Drew AP, Rance G, Delatycki MB, Züchner S, Ryan MM, Nicholson GA.
                                  Hum Mol Genet. 2013 Apr 1;22(7):1404-16. doi: 10.1093/hmg/dds557. Epub 2013 Jan 7.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A novel prion disease associated with diarrhea and autonomic neuropathy.
                                                                    Mead S, Gandhi S, Beck J, Caine D, Gallujipali D, Carswell C, Hyare H, Joiner S, Ayling H, Lashley T, Linehan JM, Al-Doujaily H, Sharps B, Revesz T, Sandberg MK, Reilly MM, Koltzenburg M, Forbes A, Rudge P, Brandner S, Warren JD, Wadsworth JDF, Wood NW, Holton JL, Collinge J.
                                  N Engl J Med. 2013 Nov 14;369(20):1904-14. doi: 10.1056/NEJMoa1214747.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A review of genetic counseling for Charcot Marie Tooth disease (CMT).
                                                                    Siskind CE, Panchal S, Smith CO, et al.
                                  J Genet Couns. Aug 2013;22(4):422-436. PMID: 23604902.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Alteration of ganglioside biosynthesis responsible for complex hereditary spastic paraplegia.
                                                                    Boukhris A, Schule R, Loureiro JL, et al.
                                  Am J Hum Genet. Jul 11 2013;93(1):118-123. PMID: 23746551, PMCID: PMC3710753.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Anterior tibialis CMAP amplitude correlations with impairment in CMT1A.
                                                                    Komyathy K, Neal S, Feely S, Miller LJ, Lewis RA, Trigge G, Siskind CE, Shy ME, Ramchandren S.
                                  Muscle Nerve. 2013 Apr;47(4):493-6. doi: 10.1002/mus.23614. Epub 2013 Mar 3.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Asymmetric sensory ganglionopathy: a case series.
                                                                    Marquez-Infante C, Murphy SM, Mathew L, Alsanousi A, Lunn MP, Brandner S, Yousry TA, Blake J, Reilly MM.
                                  Muscle Nerve. 2013 Jul;48(1):145-50. doi: 10.1002/mus.23772. Epub 2013 Jun 6.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    COX10 mutations resulting in complex multisystem mitochondrial disease that remains stable into adulthood.
                                                                    Pitceathly RD, Taanman JW, Rahman S, Meunier B, Sadowski M, Cirak S, Hargreaves I, Land JM, Nanji T, Polke JM, Woodward CE, Sweeney MG, Solanki S, Foley AR, Hurles ME, Stalker J, Blake J, Holton JL, Phadke R, Muntoni F, Reilly MM, Hanna MG; UK10K Consortium.
                                  JAMA Neurol. 2013 Dec;70(12):1556-61. doi: 10.1001/jamaneurol.2013.3242.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Clinical implications of genetic advances in Charcot-Marie-Tooth disease.
                                                                    Rossor AM, Polke JM, Houlden H, Reilly MM.
                                  Nat Rev Neurol. 2013 Oct;9(10):562-71. doi: 10.1038/nrneurol.2013.179. Epub 2013 Sep 10.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    DNA testing in hereditary neuropathies.
                                                                    Murphy SM, Laurá M, Reilly MM.
                                  Handb Clin Neurol. 2013;115:213-32. doi: 10.1016/B978-0-444-52902-2.00012-6.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Dynein mutations associated with hereditary motor neuropathies impair mitochondrial morphology and function with age.
                                                                    Eschbach J, Sinniger J, Bouitbir J, Fergani A, Schlagowski AI, Zoll J, Geny B, René F, Larmet Y, Marion V, Baloh RH, Harms MB, Shy ME, Messadeq N, Weydt P, Loeffler JP, Ludolph AC, Dupuis L.
                                  Neurobiol Dis. 2013 Oct;58:220-30. doi: 10.1016/j.nbd.2013.05.015. Epub 2013 Jun 4.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Exome sequencing identifies a significant variant in methionyl-tRNA synthetase (MARS) in a family with late-onset CMT2.
                                                                    Gonzalez M, McLaughlin H, Houlden H, Guo M, Yo-Tsen L, Hadjivassilious M, Speziani F, Yang XL, Antonellis A, Reilly MM, Züchner S; Inherited Neuropathy Consortium.
                                  J Neurol Neurosurg Psychiatry. 2013 Nov;84(11):1247-9. doi: 10.1136/jnnp-2013-305049. Epub 2013 Jun 1.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Genetic testing practices for CMT1A.
                                                                    Tousignant R, Trepanier A, Shy ME, Siskind CE.
                                  Muscle Nerve. Aug 20 2013. PMID: 23963961.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Hereditary Spastic Paraplegia Type 43 (SPG43) is Caused by Mutation in C19orf12.
                                                                    Landoure G, Zhu PP, Lourenco CM, et al.
                                  Hum Mutat. Oct 2013;34(10):1357-1360. PMID: 23857908, PMCID: PMC3819934.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Hereditary sensory and autonomic neuropathy type 1 (HSANI) caused by a novel mutation in SPTLC2.
                                                                    Murphy SM, Ernst D, Wei Y, Laurà M, Liu YT, Polke J, Blake J, Winer J, Houlden H, Hornemann T, Reilly MM.
                                  Neurology. 2013 Jun 4;80(23):2106-11. doi: 10.1212/WNL.0b013e318295d789. Epub 2013 May 8.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    High-dosage ascorbic acid treatment in Charcot-Marie-Tooth disease type 1A: results of a randomized, double-masked, controlled trial.
                                                                    Lewis RA, McDermott MP, Herrmann DN, Hoke A, Clawson LL, Siskind C, Feely SM, Miller LJ, Barohn RJ, Smith P, Luebbe E, Wu X, Shy ME; Muscle Study Group.
                                  JAMA Neurol. 2013 Aug;70(8):981-7. doi: 10.1001/jamaneurol.2013.3178.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Impact of nocturnal calf cramping on quality of sleep and health- related quality of life.
                                                                    Hawke F, Chuter V, Burns J.
                                  Qual Life Res. Aug 2013;22(6):1281-1286. PMID: 23011494.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Inherited neuropathies: an update.
                                                                    Sagnelli A, Piscosquito G, Pareyson D.
                                  J Neurol. Oct 2013;260(10):2684-2690. PMID: 24061768.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Inherited neuropathies: clinical overview and update.
                                                                    Klein CJ, Duan X, Shy ME.
                                  Muscle Nerve. 2013 Oct;48(4):604-22. doi: 10.1002/mus.23775. Epub 2013 Jun 26.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Inherited peripheral neuropathies.
                                                                    Saporta MA, Shy ME.
                                  Neurol Clin. 2013 May;31(2):597-619. doi: 10.1016/j.ncl.2013.01.009. Epub 2013 Mar 5.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Loss of function of glucocerebrosidase GBA2 is responsible for motor neuron defects in hereditary spastic paraplegia.
                                                                    Martin E, Schule R, Smets K, et al.
                                  Am J Hum Genet. Feb 7 2013;92(2):238- 244. PMID: 23332916, PMCID: PMC3567271.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Measuring Ankle Instability in Pediatric Charcot- Marie-Tooth Disease.
                                                                    Mandarakas M, Hiller CE, Rose KJ, Burns J.
                                  J Child Neurol. Nov 2013;28(11):1456-1462. PMID: 23696628.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Mutations in BICD2 cause dominant congenital spinal muscular atrophy and hereditary spastic paraplegia.
                                                                    Oates EC, Rossor AM, Hafezparast M, Gonzalez M, Speziani F, MacArthur DG, Lek M, Cottenie E, Scoto M, Foley AR, Hurles M, Houlden H, Greensmith L, Auer-Grumbach M, Pieber TR, Strom TM, Schule R, Herrmann DN, Sowden JE, Acsadi G, Menezes MP, Clarke NF, Züchner S; UK10K, Muntoni F, North KN, Reilly MM.
                                  Am J Hum Genet. 2013 Jun 6;92(6):965-73. doi: 10.1016/j.ajhg.2013.04.018. Epub 2013 May 9.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Mutations in phospholipase DDHD2 cause autosomal recessive hereditary spastic paraplegia (SPG54).
                                                                    Gonzalez M, Nampoothiri S, Kornblum C, et al.
                                  Eur J Hum Genet. Nov 2013;21(11):1214-1218. PMID: 23486545, PMCID: PMC3798837.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Natural History Baseline Phenotype and Genotype of Hereditary Motor Sensory Peripheral Neuropathies Caused by Mutation in the Myelin Protein Zero.
                                                                    Sanmaneechai O, Feely S, Finkel R, et al.
                                  Paper presented at: 2013 Peripheral Nerve Society Biennial Meeting; June 29–July 3, 2013; Saint-Malo, France.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Obstructive sleep apnoea, restless leg syndrome and Charcot-Marie-Tooth disease type 1: important associations.
                                                                    Reilly MM.
                                  J Neurol Neurosurg Psychiatry. Jun 11 2013. PMID: 23757421.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Patient identification of the symptomatic impact of charcot-marie-tooth disease type 1A.
                                                                    Johnson NE, Heatwole CR, Ferguson M, Sowden JE, Jeanat S, Herrmann DN.
                                  J Clin Neuromuscul Dis. 2013 Sep;15(1):19-23. doi: 10.1097/CND.0b013e31829e22e3.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Peripheral neuropathy in mitochondrial disorders.
                                                                    Pareyson D, Piscosquito G, Moroni I, Salsano E, Zeviani M.
                                  Lancet Neurol. Oct 2013;12(10):1011-1024. PMID: 24050734.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Rapidly progressive asymmetrical weakness in Charcot-Marie-Tooth disease type 4J resembles chronic inflammatory demyelinating polyneuropathy.
                                                                    Cottenie E, Menezes MP, Rossor AM, Morrow JM, Yousry TA, Dick DJ, Anderson JR, Jaunmuktane Z, Brandner S, Blake JC, Houlden H, Reilly MM.
                                  Neuromuscul Disord. 2013 May;23(5):399-403. doi: 10.1016/j.nmd.2013.01.010. Epub 2013 Mar 13.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    The ARSACS phenotype can include supranuclear gaze palsy and skin lipofuscin deposits.
                                                                    Stevens JC, Murphy SM, Davagnanam I, Phadke R, Anderson G, Nethisinghe S, Bremner F, Giunti P, Reilly MM.
                                  J Neurol Neurosurg Psychiatry. 2013 Jan;84(1):114-6. doi: 10.1136/jnnp-2012-303634. Epub 2012 Nov 3.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    The Rare Diseases Clinical Research Network Contact Registry for the Inherited Neuropathies Consortium.
                                                                    Hall CA, Bacon CJ, Shy ME, Inherited Neuropathies Consortium, Rare Diseases Clinical Research Network Data Management and Coordinating Center.
                                  Paper presented at: Charcot-Marie-Tooth Association, 5th International CMT Consortium Meeting; Jun. 25-27, 2013; Antwerp, Belgium.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Transitioning outcome measures: relationship between the CMTPedS and CMTNSv2 in children, adolescents, and young adults with Charcot-Marie-Tooth disease.
                                                                    Burns J, Menezes M, Finkel RS, Estilow T, Moroni I, Pagliano E, Laurá M, Muntoni F, Herrmann DN, Eichinger K, Shy R, Pareyson D, Reilly MM, Shy ME.
                                  J Peripher Nerv Syst. 2013 Jun;18(2):177-80. doi: 10.1111/jns5.12024.
                                

                              

                                                         

                                                      

                          

                        

                      

                                                                
                        
                          
                            2012
                          
                        

                        
                          
                          
                                                        
                              
                                

                                

                                
                                                                    A novel p.Gln175X [corrected] premature stop mutation in the C-terminal end of HSP27 is a cause of CMT2.
                                                                    Rossor AM, Davidson GL, Blake J, Polke JM, Murphy SM, Houlden H, Innes A, Kalmar B, Greensmith L, Reilly MM.
                                  J Peripher Nerv Syst. 2012 Jun;17(2):201-5. doi: 10.1111/j.1529-8027.2012.00400.x.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A recurrent loss-of-function alanyl-tRNA synthetase (AARS) mutation in patients with Charcot-Marie-Tooth disease type 2N (CMT2N).
                                                                    McLaughlin HM, Sakaguchi R, Giblin W; NISC Comparative Sequencing Program, Wilson TE, Biesecker L, Lupski JR, Talbot K, Vance JM, Züchner S, Lee YC, Kennerson M, Hou YM, Nicholson G, Antonellis A.
                                  Hum Mutat. 2012 Jan;33(1):244-53. doi: 10.1002/humu.21635. Epub 2011 Nov 9.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Alteration of fatty-acid-metabolizing enzymes affects mitochondrial form and function in hereditary spastic paraplegia.
                                                                    Tesson C, Nawara M, Salih MA, et al.
                                  Am J Hum Genet. Dec 7 2012;91(6):1051-1064. PMID: 23176821, PMCID: PMC3516610.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Anti Ma2-associated myeloradiculopathy: expanding the phenotype of anti-Ma2 associated paraneoplastic syndromes.
                                                                    Murphy SM, Khan U, Alifrangis C, Hazell S, Hrouda D, Blake J, Ball J, Gabriel C, Markarian P, Rees J, Karim A, Seckl MJ, Lunn MP, Reilly MM.
                                  J Neurol Neurosurg Psychiatry. 2012 Feb;83(2):232-3. doi: 10.1136/jnnp.2010.223271. Epub 2011 Jan 4.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    BAG3 mutations: another cause of giant axonal neuropathy.
                                                                    Jaffer F, Murphy SM, Scoto M, Healy E, Rossor AM, Brandner S, Phadke R, Selcen D, Jungbluth H, Muntoni F, Reilly MM.
                                  J Peripher Nerv Syst. 2012 Jun;17(2):210-6. doi: 10.1111/j.1529-8027.2012.00409.x.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Charcot-Marie-Tooth disease and related genetic neuropathies.
                                                                    Patzko A, Shy ME.
                                  Continuum (Minneapolis, Minn.). Feb 2012;18(1):39-59. PMID: 22810069.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Charcot-Marie-Tooth disease: frequency of genetic subtypes and guidelines for genetic testing.
                                                                    Murphy SM, Laura M, Fawcett K, Pandraud A, Liu YT, Davidson GL, Rossor AM, Polke JM, Castleman V, Manji H, Lunn MP, Bull K, Ramdharry G, Davis M, Blake JC, Houlden H, Reilly MM.
                                  J Neurol Neurosurg Psychiatry. 2012 Jul;83(7):706-10. doi: 10.1136/jnnp-2012-302451. Epub 2012 May 10.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Comprehensive analysis of the TRPV4 gene in a large series of inherited neuropathies and controls.
                                                                    Fawcett KA, Murphy SM, Polke JM, Wray S, Burchell VS, Manji H, Quinlivan RM, Zdebik AA, Reilly MM, Houlden H.
                                  J Neurol Neurosurg Psychiatry. 2012 Dec;83(12):1204-9. doi: 10.1136/jnnp-2012-303055. Epub 2012 Jul 31.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Curcumin derivatives promote Schwann cell differentiation and improve neuropathy in R98C CMT1B mice.
                                                                    Patzkó A, Bai Y, Saporta MA, Katona I, Wu X, Vizzuso D, Feltri ML, Wang S, Dillon LM, Kamholz J, Kirschner D, Sarkar FH, Wrabetz L, Shy ME.
                                  Brain. 2012 Dec;135(Pt 12):3551-66. doi: 10.1093/brain/aws299.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Evaluating pathogenicity of rare variants from dilated cardiomyopathy in the exome era.
                                                                    Norton N, Robertson PD, Rieder MJ, Züchner S, Rampersaud E, Martin E, Li D, Nickerson DA, Hershberger RE; National Heart, Lung and Blood Institute GO Exome Sequencing Project.
                                  Circ Cardiovasc Genet. 2012 Apr 1;5(2):167-74. doi: 10.1161/CIRCGENETICS.111.961805. Epub 2012 Feb 15.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Exploring the experience of fatigue in people with Charcot-Marie-Tooth disease.
                                                                    Ramdharry GM, Thornhill A, Mein G, Reilly MM, Marsden JF.
                                  Neuromuscul Disord. Dec 2012;22 Suppl 3:S208- 213. PMID: 23182641.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Flexor digitorum superficialis opposition tendon transfer improves hand function in children with Charcot-Marie-Tooth disease: case series.
                                                                    Estilow T, Kozin SH, Glanzman AM, Burns J, Finkel RS.
                                  Neuromuscul Disord. 2012 Dec;22(12):1090-5. doi: 10.1016/j.nmd.2012.07.011. Epub 2012 Sep 1.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Foot drop splints improve proximal as well as distal leg control during gait in Charcot-Marie-Tooth disease.
                                                                    Ramdharry GM, Day BL, Reilly MM, Marsden JF.
                                  Muscle Nerve. Oct 2012;46(4):512- 519. PMID: 22987691.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Frequency of mutations in the genes associated with hereditary sensory and autonomic neuropathy in a UK cohort.
                                                                    Davidson G, Murphy S, Polke J, Laura M, Salih M, Muntoni F, Blake J, Brandner S, Davies N, Horvath R, Price S, Donaghy M, Roberts M, Foulds N, Ramdharry G, Soler D, Lunn M, Manji H, Davis M, Houlden H, Reilly M.
                                  J Neurol. 2012 Aug;259(8):1673-85. doi: 10.1007/s00415-011-6397-y.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Gap junctions in inherited human disorders of the central nervous system.
                                                                    Abrams CK, Scherer SS.
                                  Biochim Biophys Acta. Aug 2012;1818(8):2030-2047. PMID: 21871435, PMCID: PMC3771870.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Genetic Mutations Affecting Myelin Formation.
                                                                    Scherer SS, Feltri ML, Wrabetz L.
                                  In: Kettenmann H, Ransom BR, eds. Neuroglia. New York, NY: Oxford University Press; 2012:798-808.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Genetic dysfunction of MT-ATP6 causes axonal Charcot-Marie-Tooth disease.
                                                                    Pitceathly RD, Murphy SM, Cottenie E, Chalasani A, Sweeney MG, Woodward C, Mudanohwo EE, Hargreaves I, Heales S, Land J, Holton JL, Houlden H, Blake J, Champion M, Flinter F, Robb SA, Page R, Rose M, Palace J, Crowe C, Longman C, Lunn MP, Rahman S, Reilly MM, Hanna MG.
                                  Neurology. 2012 Sep 11;79(11):1145-54. doi: 10.1212/WNL.0b013e3182698d8d. Epub 2012 Aug 29.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Hand weakness in Charcot-Marie-Tooth disease 1X.
                                                                    Arthur-Farraj PJ, Murphy SM, Laura M, Lunn MP, Manji H, Blake J, Ramdharry G, Fox Z, Reilly MM.
                                  Neuromuscul Disord. 2012 Jul;22(7):622-6. doi: 10.1016/j.nmd.2012.02.008. Epub 2012 Mar 28.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Hereditary amyloid neuropathy.
                                                                    Murphy SM, Reilly M.
                                  Autonomic Failure: a textbook of clinical disorders of the autonomic nervous system. New York: Oxford University Press; 2012.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    How do mutations in GJB1 cause X-linked Charcot-Marie-Tooth disease?.
                                                                    Kleopa KA, Abrams CK, Scherer SS.
                                  Brain Res. 2012 Dec 3;1487:198-205. doi: 10.1016/j.brainres.2012.03.068. Epub 2012 Jul 6.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Isolated motor conduction block associated with infliximab.
                                                                    Michell AW, Gaitatzis A, Burge J, Reilly MM, Kapoor R, Koltzenburg M.
                                  J Neurol. 2012 Aug;259(8):1758-60. doi: 10.1007/s00415-012-6452-3. Epub 2012 Feb 18.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Knee bobbing in Charcot-Marie-Tooth disease.
                                                                    Rossor AM, Murphy S, Reilly MM.
                                  Pract Neurol. 2012 Jun;12(3):182-3. doi: 10.1136/practneurol-2011-000167.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Lessons from London.
                                                                    Shy ME.
                                  J Neurol Neurosurg Psychiatry. 2012 Aug;83(8):767-8. doi: 10.1136/jnnp-2012-302858. Epub 2012 Jun 13.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Loss-of-function mutations in HINT1 cause axonal neuropathy with neuromyotonia.
                                                                    Zimoń M, Baets J, Almeida-Souza L, De Vriendt E, Nikodinovic J, Parman Y, Battaloğlu E, Matur Z, Guergueltcheva V, Tournev I, Auer-Grumbach M, De Rijk P, Petersen BS, Müller T, Fransen E, Van Damme P, Löscher WN, Barišić N, Mitrovic Z, Previtali SC, Topaloğlu H, Bernert G, Beleza-Meireles A, Todorovic S, Savic-Pavicevic D, Ishpekova B, Lechner S, Peeters K, Ooms T, Hahn AF, Züchner S, Timmerman V, Van Dijck P, Rasic VM, Janecke AR, De Jonghe P, Jordanova A.
                                  Nat Genet. 2012 Oct;44(10):1080-3. doi: 10.1038/ng.2406. Epub 2012 Sep 9.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    MpzR98C arrests Schwann cell development in a mouse model of early-onset Charcot-Marie-Tooth disease type 1B.
                                                                    Saporta MA, Shy BR, Patzko A, Bai Y, Pennuto M, Ferri C, Tinelli E, Saveri P, Kirschner D, Crowther M, Southwood C, Wu X, Gow A, Feltri ML, Wrabetz L, Shy ME.
                                  Brain. 2012 Jul;135(Pt 7):2032-47. doi: 10.1093/brain/aws140. Epub 2012 Jun 10.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Mutation in FAM134B causing severe hereditary sensory neuropathy.
                                                                    Murphy SM, Davidson GL, Brandner S, Houlden H, Reilly MM.
                                  J Neurol Neurosurg Psychiatry. 2012 Jan;83(1):119-20. doi: 10.1136/jnnp.2010.228965. Epub 2010 Nov 28.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Mutations in the ER-shaping protein reticulon 2 cause the axon-degenerative disorder hereditary spastic paraplegia type 12.
                                                                    Montenegro G, Rebelo AP, Connell J, et al.
                                  J Clin Invest. Feb 1 2012;122(2):538-544. PMID: 22232211, PMCID: PMC3266795.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Mutations in the tail domain of DYNC1H1 cause dominant spinal muscular atrophy.
                                                                    Harms MB, Ori-McKenney KM, Scoto M, Tuck EP, Bell S, Ma D, Masi S, Allred P, Al-Lozi M, Reilly MM, Miller LJ, Jani-Acsadi A, Pestronk A, Shy ME, Muntoni F, Vallee RB, Baloh RH.
                                  Neurology. 2012 May 29;78(22):1714-20. doi: 10.1212/WNL.0b013e3182556c05. Epub 2012 Mar 28.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Peripheral Neuropathies.
                                                                    Shy M.
                                  Goldman's Cecil Medicine: Expert Consult Premium Edition. Philadelphia, PA: Elsevier; 2012:2396-2409.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Phenotypic presentation of the Ser63Del MPZ mutation.
                                                                    Miller LJ, Patzko A, Lewis RA, Shy ME.
                                  J Peripher Nerv Syst. 2012 Jun;17(2):197-200. doi: 10.1111/j.1529-8027.2012.00398.x.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Rituximab responsive multiple radiculopathies and cranial nerve palsies in association with chronic lymphocytic leukaemia.
                                                                    Morrow JM, D'Sa S, Page RA, Hilali MA, Lunn MP, Reilly MM.
                                  J Neurol. Mar 2012;259(3):571-573. PMID: 21887515.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Severe Dejerine-Sottas disease with respiratory failure and dysmorphic features in association with a PMP22 point mutation and a 3q23 microdeletion.
                                                                    Voermans NC, Kleefstra T, Gabreels-Festen AA, et al.
                                  J Peripher. Nerv. Syst. Jun 2012;17(2):223-225. PMID: 22734911.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Skeletal muscle MRI magnetisation transfer ratio reflects clinical severity in peripheral neuropathies.
                                                                    Sinclair CD, Morrow JM, Miranda MA, Davagnanam I, Cowley PC, Mehta H, Hanna MG, Koltzenburg M, Yousry TA, Reilly MM, Thornton JS.
                                  J Neurol Neurosurg Psychiatry. Jan 2012;83(1):29-32. PMID: 21613652.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Symmetry of foot alignment and ankle flexibility in paediatric Charcot-Marie-Tooth disease.
                                                                    Burns J, Ouvrier R, Estilow T, Shy R, Laurá M, Eichinger K, Muntoni F, Reilly MM, Pareyson D, Acsadi G, Shy ME, Finkel RS.
                                  Clin Biomech (Bristol, Avon). 2012 Aug;27(7):744-7. doi: 10.1016/j.clinbiomech.2012.02.006. Epub 2012 Mar 16.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    The distal hereditary motor neuropathies.
                                                                    Rossor AM, Kalmar B, Greensmith L, Reilly MM.
                                  J Neurol Neurosurg Psychiatry. 2012 Jan;83(1):6-14. doi: 10.1136/jnnp-2011-300952. Epub 2011 Oct 25.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    The p150(Glued) CAP-Gly domain regulates initiation of retrograde transport at synaptic termini.
                                                                    Lloyd TE, Machamer J, O'Hara K, et al.
                                  Neuron. Apr 26 2012;74(2):344-360. PMID: 22542187, PMCID: PMC3353876.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Unintended effects of orphan product designation for rare neurological diseases.
                                                                    Murphy SM, Puwanant A, Griggs RC; Consortium for Clinical Investigations of Neurological Channelopathies (CINCH) and Inherited Neuropathies Consortium (INC) Consortia of the Rare Disease Clinical Research Network.
                                  Ann Neurol. 2012 Oct;72(4):481-90. doi: 10.1002/ana.23672.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Validation of the Charcot-Marie-Tooth disease pediatric scale as an outcome measure of disability.
                                                                    Burns J, Ouvrier R, Estilow T, Shy R, Laurá M, Pallant JF, Lek M, Muntoni F, Reilly MM, Pareyson D, Acsadi G, Shy ME, Finkel RS.
                                  Ann Neurol. 2012 May;71(5):642-52. doi: 10.1002/ana.23572.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    X inactivation in females with X-linked Charcot-Marie-Tooth disease.
                                                                    Murphy SM, Ovens R, Polke J, Siskind CE, Laurà M, Bull K, Ramdharry G, Houlden H, Murphy RP, Shy ME, Reilly MM.
                                  Neuromuscul Disord. 2012 Jul;22(7):617-21. doi: 10.1016/j.nmd.2012.02.009. Epub 2012 Apr 6.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    X-linked Charcot-Marie-Tooth disease.
                                                                    Scherer SS, Kleopa KA.
                                  J Peripher Nerv Syst. 2012 Dec;17 Suppl 3(0 3):9-13. doi: 10.1111/j.1529-8027.2012.00424.x.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    dSarm/Sarm1 is required for activation of an injury-induced axon death pathway.
                                                                    Osterloh JM, Yang J, Rooney TM, Fox AN, Adalbert R, Powell EH, Sheehan AE, Avery MA, Hackett R, Logan MA, MacDonald JM, Ziegenfuss JS, Milde S, Hou YJ, Nathan C, Ding A, Brown RH Jr, Conforti L, Coleman M, Tessier-Lavigne M, Züchner S, Freeman MR.
                                  Science. 2012 Jul 27;337(6093):481-4. doi: 10.1126/science.1223899. Epub 2012 Jun 7.
                                

                              

                                                         

                                                      

                          

                        

                      

                                                                
                        
                          
                            2011
                          
                        

                        
                          
                          
                                                        
                              
                                

                                

                                
                                                                    A novel mutation in the nerve-specific 5'UTR of the GJB1 gene causes X-linked Charcot-Marie-Tooth disease.
                                                                    Murphy SM, Polke J, Manji H, Blake J, Reiniger L, Sweeney M, Houlden H, Brandner S, Reilly MM.
                                  J Peripher Nerv Syst. 2011 Mar;16(1):65-70. doi: 10.1111/j.1529-8027.2011.00321.x.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A painful right leg.
                                                                    Smith LJ, Murphy SM, Holmes P, Reilly MM, Reiniger L, Thom M, Lunn MP.
                                  BMJ. 2011;342:d1009. PMID: 21411806.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Ascorbic acid in Charcot-Marie-Tooth disease type 1A (CMT-TRIAAL and CMT-TRAUK): a double-blind randomised trial.
                                                                    Pareyson D, Reilly MM, Schenone A, et al.
                                  Lancet Neurol. Apr 2011;10(4):320-328. PMID: 21393063, PMCID: PMC3154498.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Axonal Charcot-Marie-Tooth disease.
                                                                    Shy ME, Patzkó A.
                                  Curr Opin Neurol. 2011 Oct;24(5):475-83. doi: 10.1097/WCO.0b013e32834aa331.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    CMT2A: the name doesn't tell the whole story.
                                                                    Scherer SS.
                                  Neurology. May 17 2011;76(20):1686-1687. PMID: 21508332.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Charcot-Marie-Tooth disease.
                                                                    Reilly MM, Murphy SM, Laurá M.
                                  J Peripher Nerv Syst. 2011 Mar;16(1):1-14. doi: 10.1111/j.1529-8027.2011.00324.x.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Charcot-Marie-Tooth disease subtypes and genetic testing strategies.
                                                                    Saporta AS, Sottile SL, Miller LJ, Feely SM, Siskind CE, Shy ME.
                                  Ann Neurol. 2011 Jan;69(1):22-33. doi: 10.1002/ana.22166.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Conduction block and tonic pupils in Charcot-Marie-Tooth disease caused by a myelin protein zero p.Ile112Thr mutation.
                                                                    Murphy SM, Laurá M, Blake J, Polke J, Bremner F, Reilly MM.
                                  Neuromuscul Disord. 2011 Mar;21(3):223-6. doi: 10.1016/j.nmd.2010.12.010. Epub 2011 Jan 21.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Distinct pathogenic processes between Fig4-deficient motor and sensory neurons.
                                                                    Katona I, Zhang X, Bai Y, et al.
                                  Eur J Neurosci. Apr 2011;33(8):1401-1410. PMID: 21410794.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Exome sequencing allows for rapid gene identification in a Charcot-Marie-Tooth family.
                                                                    Montenegro G, Powell E, Huang J, Speziani F, Edwards YJ, Beecham G, Hulme W, Siskind C, Vance J, Shy M, Züchner S.
                                  Ann Neurol. 2011 Mar;69(3):464-70. doi: 10.1002/ana.22235. Epub 2011 Jan 20.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Genetics of neuropathies.
                                                                    Siskind CE, Shy ME.
                                  Semin Neurol. Nov 2011;31(5):494-505. PMID: 22266887.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    In vivo confocal microscopy of Meissner corpuscles as a novel sensory measure in CMT1A.
                                                                    Almodovar JL, Ferguson M, McDermott MP, Lewis RA, Shy ME, Herrmann DN.
                                  J Peripher Nerv Syst. 2011 Sep;16(3):169-74. doi: 10.1111/j.1529-8027.2011.00342.x.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Induced pluripotent stem cells in the study of neurological diseases.
                                                                    Saporta MA, Grskovic M, Dimos JT.
                                  Stem cell research & therapy. 2011;2(5):37. PMID: 21936964, PMCID: PMC3308034.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Inherited peripheral neuropathies.
                                                                    Shy ME.
                                  Continuum (Minneapolis, Minn.). Apr 2011;17(2 Neurogenetics):294-315. PMID: 22810821.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    MFN2 mutations cause severe phenotypes in most patients with CMT2A.
                                                                    Feely SM, Laura M, Siskind CE, Sottile S, Davis M, Gibbons VS, Reilly MM, Shy ME.
                                  Neurology. 2011 May 17;76(20):1690-6. doi: 10.1212/WNL.0b013e31821a441e. Epub 2011 Apr 20.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Microtubules, axonal transport, and neuropathy.
                                                                    Holzbaur EL, Scherer SS.
                                  N Engl J Med. 2011 Dec 15;365(24):2330-2. doi: 10.1056/NEJMcibr1112481.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Mutation screening of mitofusin 2 in Charcot-Marie-Tooth disease type 2.
                                                                    McCorquodale DS, 3rd, Montenegro G, Peguero A, et al.
                                  J Neurol. Jul 2011;258(7):1234-1239. PMID: 21258814, PMCID: PMC3125445.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Neuropathy in a human without the PMP22 gene.
                                                                    Saporta MA, Katona I, Zhang X, Roper HP, McClelland L, Macdonald F, Brueton L, Blake J, Suter U, Reilly MM, Shy ME, Li J.
                                  Arch Neurol. Jun 2011;68(6):814-821. PMID: 21670407, PMCID: PMC3711535.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Phenotype expression in women with CMT1X.
                                                                    Siskind CE, Murphy SM, Ovens R, Polke J, Reilly MM, Shy ME.
                                  J Peripher Nerv Syst. 2011 Jun;16(2):102-7. doi: 10.1111/j.1529-8027.2011.00332.x.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Recessive axonal Charcot-Marie-Tooth disease due to compound heterozygous mitofusin 2 mutations.
                                                                    Polke JM, Laura M, Pareyson D, et al.
                                  Neurology. Jul 12 2011;77(2):168-173. PMID: 21715711, PMCID: PMC3140074.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Reliability of the CMT neuropathy score (second version) in Charcot-Marie-Tooth disease.
                                                                    Murphy SM, Herrmann DN, McDermott MP, Scherer SS, Shy ME, Reilly MM, Pareyson D.
                                  J Peripher Nerv Syst. 2011 Sep;16(3):191-8. doi: 10.1111/j.1529-8027.2011.00350.x.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Strategy for genetic testing in Charcot-Marie-disease.
                                                                    Miller LJ, Saporta AS, Sottile SL, Siskind CE, Feely SM, Shy ME.
                                  Acta Myol. 2011 Oct;30(2):109-16.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    The death panel for Charcot-Marie-Tooth panels.
                                                                    Amato AA, Reilly MM.
                                  Ann Neurol. Jan 2011;69(1):1-4. PMID: 21280068.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    The debut of a rational treatment for an inherited neuropathy.
                                                                    Scherer SS.
                                  J Clin Invest. Dec 2011;121(12):4624-4627. PMID: 22045569, PMCID: PMC3226011.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Update on Charcot-Marie-Tooth disease.
                                                                    Patzkó A, Shy ME.
                                  Curr Neurol Neurosci Rep. 2011 Feb;11(1):78-88. doi: 10.1007/s11910-010-0158-7.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Variable phenotypes are associated with PMP22 missense mutations.
                                                                    Russo M, Laura M, Polke JM, et al.
                                  Neuromuscul Disord. Feb 2011;21(2):106-114. PMID: 21194947.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Whole-exome sequencing links a variant in DHDDS to retinitis pigmentosa.
                                                                    Züchner S, Dallman J, Wen R, Beecham G, Naj A, Farooq A, Kohli MA, Whitehead PL, Hulme W, Konidari I, Edwards YJ, Cai G, Peter I, Seo D, Buxbaum JD, Haines JL, Blanton S, Young J, Alfonso E, Vance JM, Lam BL, Peričak-Vance MA.
                                  Am J Hum Genet. 2011 Feb 11;88(2):201-6. doi: 10.1016/j.ajhg.2011.01.001. Epub 2011 Feb 3.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    c-Jun expression in human neuropathies: a pilot study.
                                                                    Hutton EJ, Carty L, Laurá M, Houlden H, Lunn MP, Brandner S, Mirsky R, Jessen K, Reilly MM.
                                  J Peripher Nerv Syst. 2011 Dec;16(4):295-303. doi: 10.1111/j.1529-8027.2011.00360.x.
                                

                              

                                                         

                                                      

                          

                        

                      

                                                                
                        
                          
                            2010
                          
                        

                        
                          
                          
                                                        
                              
                                

                                

                                
                                                                    168th ENMC International Workshop: outcome measures and clinical trials in Charcot-Marie-Tooth disease (CMT).
                                                                    Reilly MM, Shy ME, Muntoni F, Pareyson D.
                                  Neuromuscul Disord. Dec 2010;20(12):839-846. PMID: 20850975.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Copy number variations are a rare cause of non-CMT1A Charcot-Marie-Tooth disease.
                                                                    Huang J, Wu X, Montenegro G, et al.
                                  J Neurol. May 2010;257(5):735-741. PMID: 19949810, PMCID: PMC2865568.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Determinants of reduced health-related quality of life in pediatric inherited neuropathies.
                                                                    Burns J, Ramchandren S, Ryan MM, Shy M, Ouvrier RA.
                                  Neurology. 2010 Aug 24;75(8):726-31. doi: 10.1212/WNL.0b013e3181eee496.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Genes and Inherited Neuropathies.
                                                                    Scherer SS.
                                  Companion to Peripheral Neuropathy. Philadelphia, PA: Saunders Elsevier; 2010:335-342.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Quality of life in children with Charcot-Marie-Tooth disease.
                                                                    Burns J, Ryan MM, Ouvrier RA.
                                  J Child Neurol. Mar 2010;25(3):343-347. PMID: 19713553.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    SeqEM: an adaptive genotype-calling approach for next-generation sequencing studies.
                                                                    Martin ER, Kinnamon DD, Schmidt MA, Powell EH, Zuchner S, Morris RW.
                                  Bioinformatics. 2010 Nov 15;26(22):2803-10. doi: 10.1093/bioinformatics/btq526. Epub 2010 Sep 21.
                                

                              

                                                         

                                                      

                          

                        

                      

                                                                
                        
                          
                            2009
                          
                        

                        
                          
                          
                                                        
                              
                                

                                

                                
                                                                    Ascorbic acid for treatment of CMT1A: the jury is still out.
                                                                    Shy M.
                                  Lancet Neurol. Jun 2009;8(6):505-507. PMID: 19427270.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Diagnosis and new treatments in genetic neuropathies.
                                                                    Reilly MM, Shy ME.
                                  Reilly MM, Shy ME. Diagnosis and new treatments in genetic neuropathies. J Neurol Neurosurg Psychiatry. Dec 2009;80(12):1304-1314. PMID: 19917815.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Exome sequencing of a multigenerational human pedigree.
                                                                    Hedges DJ, Burges D, Powell E, Almonte C, Huang J, Young S, Boese B, Schmidt M, Pericak-Vance MA, Martin E, Zhang X, Harkins TT, Züchner S.
                                  PLoS One. 2009 Dec 14;4(12):e8232. doi: 10.1371/journal.pone.0008232.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Hip flexor fatigue limits walking in Charcot-Marie-Tooth disease.
                                                                    Ramdharry GM, Day BL, Reilly MM, Marsden JF.
                                  Muscle Nerve. 2009 Jul;40(1):103-11. doi: 10.1002/mus.21264.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    PMP22 expression in dermal nerve myelin from patients with CMT1A.
                                                                    Katona I, Wu X, Feely SM, et al.
                                  Brain. Jul 2009;132(Pt 7):1734-1740. PMID: 19447823, PMCID: PMC2724915.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Persistent CNS dysfunction in a boy with CMT1X.
                                                                    Siskind C, Feely SM, Bernes S, Shy ME, Garbern JY.
                                  J Neurol Sci. Apr 15 2009;279(1-2):109-113. PMID: 19193385.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Quality of life in children with CMT type 1A.
                                                                    Ramchandren S, Shy ME, Finkel RS.
                                  Lancet Neurol. Oct 2009;8(10):880-881; author reply 881. PMID: 19747650.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    The phenotype of Charcot-Marie-Tooth disease type 4C due to SH3TC2 mutations and possible predisposition to an inflammatory neuropathy.
                                                                    Houlden H, Laura M, Ginsberg L, et al.
                                  Neuromuscul Disord. Apr 2009;19(4):264-269. PMID: 19272779.
                                

                              

                                                         

                                                      

                          

                        

                      

                                                                
                        
                          
                            2008
                          
                        

                        
                          
                          
                                                        
                              
                                

                                

                                
                                                                    Induced pluripotent stem cells generated from patients with ALS can be differentiated into motor neurons.
                                                                    Dimos JT, Rodolfa KT, Niakan KK, Weisenthal LM, Mitsumoto H, Chung W, Croft GF, Saphier G, Leibel R, Goland R, Wichterle H, Henderson CE, Eggan K.
                                  Science. Aug 29 2008;321(5893):1218-1221. PMID: 18669821.
                                

                              

                                                         

                                                      

                          

                        

                      

                                        



                  

                                  
                    
                                                                
                        
                          
                            2024
                          
                        

                        
                          
                          
                                                        
                              
                                

                                

                                
                                                                    Assessing the integrity of auditory sensory memory processing in CLN3 disease (Juvenile Neuronal Ceroid Lipofuscinosis (Batten disease)): an auditory evoked potential study of the duration-evoked mismatch negativity (MMN).
                                                                    Brima T, Freedman EG, Prinsloo KD, Augustine EF, Adams HR, Wang KH, Mink JW, Shaw LH, Mantel EP, Foxe JJ.
                                  J Neurodev Disord. 2024 Jan 6;16(1):3. doi: 10.1186/s11689-023-09515-8. PMID: 38183037; PMCID: PMC10770910.
                                

                              

                                                           
                              
                                CLN3 disease, also known as juvenile neuronal ceroid lipofuscinosis or Batten disease, is a type of lysosomal disorder that affects the nervous system beginning in childhood. Throughout adolescence and early adulthood, patients often experience progressive vision loss, motor dysfunction, and cognitive decline. This combination of symptoms can make it challenging to assess neurocognitive decline, highlighting the need for quantitative measures of brain function.


In this study, researchers assessed auditory sensory memory capabilities in individuals with CLN3 disease as a potential biomarker for neurocognitive decline. The team used a type of assessment called duration-evoked mismatch negativity (MMN)—which does not require participant engagement—to study early auditory processing, discrimination, and sensory memory in 21 individuals with CLN3 disease and 41 neurotypical controls.


Results reveal a decline in auditory sensory memory for duration as CLN3 disease progresses. Authors note that duration-evoked MMN may also serve as a sensitive measure of disease severity in other neurodevelopmental disorders.
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                                Mucopolysaccharidosis (MPS) disorders are a group of nine rare, inherited, lysosomal storage disorders caused by genetic mutations which produce 11 dysfunctional enzymes that cannot break down glycosaminoglycans (complex sugar molecules with amino groups that are critical components of connective tissues). MPS disorders have many potential new therapies on the horizon. However, historic control data on disease progression and variability are needed to understand the long-term benefits and limitations of these treatments.


In this study, researchers conducted a 10-year prospective observational study of 55 children with multiple types of MPS. The team used several techniques, including annual measurements and mixed effects modeling, to systematically evaluate bone and joint disease over time.


Results show that despite current treatments, patients with MPS I, II, and VI still experience short stature, joint contractures, and elevation in average BMI. Authors note that data from this study could be used to expedite testing of therapies directed to bones and joints, as well as highlight the need for weight management in routine clinical care for patients with MPS.
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                                Fabry disease is a lysosomal storage disorder caused by an abnormal enzyme that cannot break down some of the glycosphingolipids (cell membrane components containing fats with sugar molecules attached). The increase in one of these glycosphingolipids, called globotriasylceramide (GL3), is the hallmark of the disease and associated with cellular injury.

The Fabry disease gene is located on the X chromosome. In contrast to males, females have two X chromosomes in their cells, one of which is randomly inactivated. Although female patients can experience serious complications of Fabry disease, most studies focus on male patients in order to avoid confusion resulting from mosaicism caused by X chromosome inactivation. 

In this study, researchers  developed a new, unbiased method for GL3 estimation in podocytes (kidney cells that wrap around capillaries in the kidney filters called glomeruli) independent of mosaicism in female patients with Fabry disease. Researchers used this method to make age-matched comparisons between female and male patients and controls. Results showed that GL3 accumulation in podocytes that carry the gene defect in female patients with Fabry disease increases with age—and to the same levels as podocytes in males, all of which carry this defect. This accumulation is also associated with podocyte loss and leaking protein in the urine, predictors of kidney failure.

These studies indicate that Fabry-affected podocytes in female patients do not benefit from the circulating normal enzyme from their normal cells or from normal neighbor podocytes. Authors note that these novel findings help us better understand the mechanisms involved in Fabry disease complications and have important clinical implications.
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                                Gaucher disease type 1 (GD1) is a rare lysosomal storage disorder in which harmful amounts of fatty materials (lipids) accumulate in various cells and tissues in the body. Currently, there is a lack of reliable biomarkers for GD1, which could help predict treatment success or disease progression.
In this study, researchers aimed to validate measures of oxidative stress and inflammation as biomarkers for GD1. For three months, the team investigated and compared variation in various blood-based oxidative stress and inflammation biomarkers in participants with GD1.
Results show that specific biomarkers are consistently altered in GD1, regardless of therapy status. These findings highlight the need for additional therapies that can target and modulate these biomarkers. Authors note that this information can help guide the selection of candidate biomarkers for future intervention-based studies in patients with GD1.
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                                Mucopolysaccharidosis (MPS) is a group of inherited conditions in which the body is unable to properly break down mucopolysaccharides (long chains of sugar molecules that are found throughout the body). As a result, these sugars build up in cells, blood, and connective tissue, leading to a variety of health problems. A physical symptom score (PSS) has been developed to characterize physical symptoms of MPS in older children. With the onset of newborn screening, there is an increased need to characterize these symptoms in infants and toddlers. 
 
In this study, researchers aimed to create a measure to quantify somatic (physical) burden in patients with MPS under 36 months of age. They established the Infant Physical Symptom Score (IPSS) using data from 39 patients with Hurler syndrome (MPS IH) enrolled in a Lysosomal Disease Network (LDN) study. To validate the new scale, researchers compared the IPSS with the PSS. 
 
Results show that the IPSS is a useful approach to quantifying the somatic disease burden of MPS IH patients under 36 months of age. Authors note that the IPSS may also provide a predictor of later outcomes, especially adaptive function.
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                                CLN3 disease is an inherited disorder that primarily affects the nervous system. After 4 to 6 years of normal development, children with this condition develop vision impairment, intellectual disability, movement problems, speech difficulties, and seizures, which worsen over time.

Researchers seeking to improve diagnostic methods for CLN3 disease used genotype and phenotype data from an ongoing natural history study to develop a hierarchical diagnostic confidence scheme with three major classes: Definite, Probable, or Possible CLN3 disease. An additional level, CLN3 Disease PLUS, includes individuals with CLN3 disease plus an additional disorder that substantially affects the phenotype. They used the scheme to classify individuals and then performed a blinded reclassification to assess the reliability of this scheme. Test-retest reliability showed 96% agreement.

Authors conclude that their diagnostic confidence scheme for CLN3 disease appears to be effective and has implications for clinical research in CLN3 and other rare genetic neurodegenerative disorders.
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                                CLN2-associated disease is an inherited, fatal lysosomal storage disorder characterized by progressive brain and retinal deterioration. In this study, researchers evaluated the eyes of 14 patients using the automated segmentation software in optical coherence tomography scans to characterize inner and outer retinal degeneration. Their goal was to identify sensitive, quantitative biomarkers for assessing retinal degeneration in anticipation of future clinical trials. They identified a significant, progressive difference in the thickness of the outer nuclear layers (ONL) of the parafovea, a region in the retina, in patients from 39 to 45 months versus 46 to 52 months. They conclude that parafoveal ONL thickness is a sensitive, early age indicator of CLN2-associated retinal degeneration.
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                                This study of 41 patients with cross-reactive immunological material (CRIM)-negative infantile Pompe disease (IPD) showed that early treatment with enzyme replacement therapy and prophylactic immune tolerance induction can transform the long-term CRIM-negative phenotype, which represents the most severe end of the Pompe disease spectrum.
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                                Myasthenia gravis (MG) is a rare neuromuscular disorder caused by an autoimmune response which blocks or damages acetylcholine receptors (AChRs) or muscle-specific kinase (MuSK) on muscles. To date, the standard therapy for MG has relied on acetylcholinesterase inhibitors, corticosteroids, and immunosuppressants. These therapies have shown good efficacy in improving MG-related symptoms in most individuals. However, they can also cause long-term adverse effects, and up to 15% of individuals with MG show limited or no response.


This review paper provides a comprehensive overview of emerging molecular therapies for MG. The author discusses progress in therapies associated with AChR antibodies and MuSK antibodies, including both challenges and opportunities.


The author notes that molecular therapies have the potential to revolutionize the MG treatment landscape, unlocking new potential for personalized medicine approaches.
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                                Myasthenia gravis (MG) is a neuromuscular disorder caused by an autoimmune response which blocks or damages acetylcholine receptors in muscles. Recently, telemedicine practices have grown for neurological diseases, including MG. Telemedicine evaluation of patients with MG has been recommended via the Myasthenia Gravis Core Examination (MG-CE).


In this study, researchers developed a new telehealth system to automate data acquisition and analytics during the MG-CE. Using Zoom videos of patients with MG undergoing the MG-CE, the team created an algorithm toolbox—including computer vision and signal processing methods—to analyze eye motions, body motions, and vocalizations.  


Results show that this new system can objectively quantitate metrics from the MG-CE, allowing the medical examiner to concentrate on the patient instead of managing logistics. Authors note that the system could also be applied to many other neurological disorders, potentially improving clinical care.
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                                Myasthenia gravis (MG) is a neuromuscular disorder caused by an autoimmune response which blocks or damages acetylcholine receptors (AChRs) in muscles. Double seronegative myasthenia gravis (dSN-MG) is a type of MG where patients do not have detectable AChRs or muscle-specific tyrosine kinase (MuSK) antibodies, which are two of the most common antibody markers for MG. In some patients with dSN-MG, a technique called cell-based assay (CBA) can be used to detect these antibodies. However, research comparing fixed and live CBA is lacking.


In this study, the research group of MGNet Pilot Awardee Valentina Damato, MD, PhD, compared the performance of fixed and live CBAs in serum samples from 192 patients with radioimmunoassay (RIA)-dSN-MG and 100 control subjects. The team also assessed the sensitivity and specificity of these techniques in RIA-positive MG samples.


Results show that fixed CBA represents a valuable alternative to RIA for AChR and MuSK antibody detection in patients with MG. Authors note that fixed CBA could be considered as a first-step diagnostic test, while live CBA can be useful in serologic testing of RIA- and fixed CBA-negative samples.
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                                Myasthenia gravis (MG) is a neuromuscular disorder which produces muscle weakness that can worsen over the course of a minute during an examination. Use of telemedicine has recently increased for monitoring MG, although these evaluations rely entirely on subjective evaluations of an examiner.


In this study, researchers developed a new telehealth platform to assist with telemedicine evaluations of ocular manifestations of patients with MG. The team created a hybrid algorithm that combines deep learning with computer vision, giving quantitative metrics of ptosis (eyelid droop) and ocular muscle fatigue leading to symptoms like double vision.


The method, which works on both a fixed image and frame by frame of the video in real-time, is able to operate in standard telehealth conditions. Authors note that this approach is general and can be applied to many disorders of ocular motility and ptosis.
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                                In patients with myasthenia gravis (MG), an autoimmune response blocks or damages acetylcholine receptors in muscles. Autoantibody clones drive three different pathogenic (disease-causing) mechanisms of MG, including complement activation, receptor blockade, and antigenic modulation. However, it is unclear whether these mechanisms are driven by single or multiple antibody clones.


In this study, researchers investigated the ability of individual autoantibody clones to drive multiple pathogenic mechanisms of MG. First, the team produced monoclonal autoantibodies (mAbs) from patients with MG. Next, researchers assessed the binding properties and pathogenic capacities of the mAbs.


Results show that these mAbs can drive pathology through blocking the acetylcholine binding site, internalizing the AChR through crosslinking (modulation), and activating complement. While some mAbs can drive one or two of these mechanisms, several mAbs were able to drive all three simultaneously. Authors note that these new insights on the immunopathology of MG could help inform therapeutic approaches.

                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    MOGAD patient autoantibodies induce complement, phagocytosis, and cellular cytotoxicity.
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                                                                    Measuring Overall Severity of Myasthenia Gravis (MG): Evidence for the Added Value of the MG Symptoms PRO.
                                                                    Regnault A, Morel T, de la Loge C, Mazerolle F, Kaminski HJ, Habib AA.
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                                                                    Precision targeting of autoantigen-specific B cells in muscle-specific tyrosine kinase myasthenia gravis with chimeric autoantibody receptor T cells.
                                                                    Oh S, Mao X, Manfredo-Vieira S, Lee J, Patel D, Choi EJ, Alvarado A, Cottman-Thomas E, Maseda D, Tsao PY, Ellebrecht CT, Khella SL, Richman DP, O'Connor KC, Herzberg U, Binder GK, Milone MC, Basu S, Payne AS.
                                  Nat Biotechnol. 2023 Sep;41(9):1229-1238. doi: 10.1038/s41587-022-01637-z. Epub 2023 Jan 19.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Remission of severe myasthenia gravis after autologous stem cell transplantation.
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                                Myasthenia gravis (MG) is a rare neuromuscular disorder caused by an autoimmune response which blocks or damages acetylcholine receptors (AChRs) on muscles. High-dose chemotherapy (HDIT) and autologous hematopoietic cell transplantation (HCT), also known as bone marrow transplant, are potential treatments for MG.


In this study, researchers investigated the safety and efficacy of HDIT and HCT in a patient with severe, treatment-resistant MG. Results show that HDIT and HCT induced remission of MG. The team also assessed the effect of treatment on the underlying immunopathology. Intriguingly, the AChR autoantibodies—the known pathogenic mediators of MG—did not appreciably lower after the treatment.


Authors state that these findings suggest a cell-based disease mechanism, which responds to high-dose therapy, may play a role in the pathology in addition to AChR autoantibodies. Further studies are needed to establish whether HDIT and HCT can be an effective therapy for severe MG.

                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Serum metabolomics of treatment response in myasthenia gravis.
                                                                    Sikorski P, Li Y, Cheema M, Wolfe GI, Kusner LL, Aban I, Kaminski HJ.
                                  PLoS One. 2023 Oct 10;18(10):e0287654. doi: 10.1371/journal.pone.0287654. PMID: 37816000; PMCID: PMC10564178
                                

                              

                                                           
                              
                                Myasthenia gravis (MG) is a neuromuscular disorder caused by an autoimmune response which blocks or damages acetylcholine receptors in muscles. The primary initial therapy for MG is high-dose prednisone use. However, more than a third of patients do not respond to this treatment. Currently, there are no biomarkers to predict clinical responsiveness to corticosteroid treatment.


In this study, researchers defined a treatment-responsive biomarker for MG patients undergoing corticosteroid therapy. The team used serum from MG patients collected for a clinical trial of thymectomy (removal of the thymus gland) and prednisone to create metabolomic and lipidomic profiles. Next, researchers correlated these profiles with treatment response.


Results show that metabolomic and lipidomic profiles could be used to predict treatment response. Authors note that variation in prednisone metabolism may determine how well patients respond to treatment.
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                                Henry Kaminski, MD, principal investigator of the Myasthenia Gravis Rare Disease Network (MGNet), and his colleagues have published a review of the present-day therapy for the autoimmune disease myasthenia gravis (MG). Despite there being only 120,000 patients with MG in the US, the well-understood pathophysiology provides a testing ground for drug development to reduce pathogenic antibody in circulation and for B cell depletion to target autoreactive cells. This review paper discusses a new class of agent, FcRn inhibitors, as well as complement inhibitors, which have recently been approved by the US Food and Drug Administration for use in MG. Challenges remain as a cure remains an elusive goal.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Clinical value of cell-based assays in the characterisation of seronegative myasthenia gravis.
                                                                    Damato V, Spagni G, Monte G, Woodhall M, Jacobson L, Falso S, Smith T, Iorio R, Waters P, Irani SR, Vincent A, Evoli A.
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                                                                    Corticosteroid Treatment-Resistance in Myasthenia Gravis.
                                                                    Kaminski HJ, Denk J.
                                  Front Neurol. 2022 Apr 25;13:886625. doi: 10.3389/fneur.2022.886625. eCollection 2022.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Heterogeneity of Acetylcholine Receptor Autoantibody-Mediated Complement Activity in Patients With Myasthenia Gravis.
                                                                    Obaid AH, Zografou C, Vadysirisack DD, Munro-Sheldon B, Fichtner ML, Roy B, Philbrick WM, Bennett JL, Nowak RJ, O'Connor KC.
                                  Neurol Neuroimmunol Neuroinflamm. 2022 Apr 26;9(4):e1169. doi: 10.1212/NXI.0000000000001169. PMID: 35473886.
                                

                              

                                                           
                              
                                Myasthenia gravis (MG) is a neuromuscular disorder caused by an autoimmune response which blocks or damages acetylcholine receptors in muscles. Clinical assays—laboratory tests used to diagnose and monitor patients—only measure autoantibody binding. Therefore, these tests often provide limited insight on disease burden and therapeutic response. To address these limitations, Dr. Kevin C. O’Connor and colleagues at Yale University developed a new assay for evaluating acetylcholine receptor autoantibody–mediated complement activity. Results suggested that a subset of patients lacks association between membrane attack complex formation and autoantibody binding or disease burden. Authors note that this assay provides a better understanding of autoantibody mechanisms and may improve predictions for treatment response. Ultimately, these measurements could help assess disease progression and provide more individualized treatment plans.
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                                                                    Myasthenia gravis complement activity is independent of autoantibody titer and disease severity.
                                                                    Fichtner ML, Hoarty MD, Vadysirisack DD, Munro-Sheldon B, Nowak RJ, O'Connor KC.
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                                                                    Novel pathophysiological insights in autoimmune myasthenia gravis.
                                                                    Masi G, O'Connor KC.
                                  Curr Opin Neurol. 2022 Aug 5. doi: 10.1097/WCO.0000000000001088. Epub ahead of print. PMID: 35942663.
                                

                              

                                                           
                              
                                Myasthenia gravis (MG) is a neuromuscular disorder caused by an autoimmune response which blocks or damages acetylcholine receptors in muscles. Affected receptors cannot properly receive nerve signals, impacting voluntary muscle contractions. Generalized muscle weakness and fatigue with prolonged activity are characteristic symptoms, which improve with rest. In this review article, authors summarize recent insights into the development of MG relating to the immune system, including the mechanisms of various MG disease subtypes. They also describe the wide range of treatment options now available to patients with MG, which have uncovered significant differences in clinical responses between subtypes. These differences could help clinicians choose specific therapeutic strategies. Authors conclude that improved understanding of autoantibodies is revealing the mechanisms that guide the development of MG. In the future, authors note that studies on the differences in immunology among MG patients will be key to developing effective, individualized therapies.

                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Reemergence of pathogenic, autoantibody-producing B cell clones in myasthenia gravis following B cell depletion therapy.
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                                Myasthenia gravis (MG) is a neuromuscular disorder caused by an autoimmune response which blocks or damages acetylcholine receptors in muscles. A small number of individuals with MG have autoantibodies that target muscle-specific tyrosine kinase (MuSK), which is an enzyme that is crucial to the development and maintenance of the neuromuscular junction. Most patients with MuSK MG can experience remission with CD20-mediated B cell depletion therapy (BCDT). However, relapse is common.
In this study, researchers explored the factors that lead to relapse after BCDT in patients with MuSK MG. The team studied autoantibody-producing B cells over the course of BCDT, identifying MuSK-specific B cells from nine patients. Researchers isolated two MuSK-specific B cells from two patients who were experiencing relapse after BCDT. Next, the team explored the molecular properties of these B cells and collected longitudinal samples from the patients.
Findings showed that a reservoir of pathogenic, autoantibody-producing B cell clones survived BCDT and reemerged several months before relapse. Authors state that this study provides a better understanding of MuSK MG relapse, as well as a possible biomarker for relapse prediction.
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                                Myasthenia gravis (MG) is a neuromuscular disorder caused by an autoimmune response which blocks or damages acetylcholine receptors in muscles. The US Federal Drug Administration (FDA) has approved complement and neonatal Fc receptor (FcRN)-inhibitors, a type of therapy for autoimmune diseases, for treatment of MG. Several other therapies are also in late stage clinical trials or under regulatory review. However, questions remain about which patients are most likely to benefit from which therapies and how effective the treatments will be.
In this review article, researchers discuss therapy development for MG, including the most critical needs for clinical trial readiness and biomarker development. Authors provide a summary of Myasthenia Gravis Rare Disease Network (MGNet) meetings held during the MG Foundation of America International Conference, where these topics were discussed.
Authors conclude with a series of recommendations to guide focused research in the most critical areas of therapy development for MG, welcoming ongoing discussion.
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                                Myasthenia gravis (MG) is a B cell mediated autoimmune disorder that affects neuromuscular transmission. Patients with MG experience severe muscle weakness and increased fatigability. MG pathology is directly facilitated by IgG isotype autoantibodies. 
 
Diversity of immunoglobin G V regions (IgG-Vs) is critical for immunity. Recently, the presence of N-linked glycosylation of IgG-Vs (IgG-VN-Glyc) has been shown to contribute to diversity. In autoimmune disorders, researchers have observed higher frequencies of IgG-VN-Glyc when compared to healthy individuals. 
 
To test the boarder specificity of elevated IgG-VN-Glyc, MGNet investigators studied patients with distinct subtypes of MG: AChR and MuSK. The investigators focused on examining the B cell repertoire and total IgG, applying complementary sequencing and proteomic-based approaches. 

When compared with healthy donors, MGNet investigators found that the frequency of IgG-VN-Glyc motifs was increased in the total B cell receptor (BCR) repertoire of patients with MG. The investigators also found that the fraction of total IgG-VN-Glyc in MG serum is elevated, and the presence of IgG-VN-Glyc did not alter binding of several MG patient-derived monoclonal antibodies (mAbs). These findings contribute to efforts to understand the basic biology of IgG-VN-Glyc and its association with disease.
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                                Primary glomerular diseases are a group of conditions that affect kidney function by attacking the glomeruli, which are kidney structures responsible for filtering the blood and removing waste in urine. NEPTUNE is a rare disease network that focuses on patients with minimal change disease, focal segmental glomerulosclerosis, and membranous nephropathy. The NEPTUNE longitudinal cohort study collects detailed demographic, clinical, histopathologic, genomic, transcriptomic, and metabolomic data from patients of all ages to develop a molecular classification for these disorders.


In this review, researchers provide a snapshot of pediatric patients and lessons learned from the NEPTUNE cohort study. The team summarizes key observations and describes the development of the NEPTUNE Match program, which provides individualized guidance about potential clinical trial participation based on the molecular characterization and non-invasive biomarker profile of each patient.


Authors note that NEPTUNE has proven to be an invaluable asset in the study of glomerular diseases in patients of all ages, including children and adolescents.
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                                Glomerular diseases are a group of rare conditions that affect kidney function by attacking the glomeruli, causing problems with the kidney’s filtering system. These diseases include focal segmental glomerular sclerosis (FSGS), minimal change disease, and membranous nephropathy. Glomerular diseases are associated with debilitating symptoms like swelling, protein leakage in urine, and loss of kidney function, sometimes leading to kidney failure. Despite the same diagnosis, response to treatment and disease progression can vary considerably, suggesting differences in disease biology. Few treatments are available, and the efficacy of approved treatments and potential drugs in clinical trials are diminished when patients with differing disease biology are grouped together. 


In this paper, researchers describe the design and implementation of the NEPTUNE Match study. This study is designed to effectively communicate individualized reports to participants and their physicians about the molecular features of their disease state, informing decisions about the suitability of available clinical trials and treatment options. This also paves the way for patients with different rare diseases who share a common disease pathway to be treated using existing, approved drugs.


Authors note that NEPTUNE Match represents the first application of precision medicine in nephrology with the aim of developing targeted therapies and providing the right medication for each patient with primary glomerular disease.
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                                Kidney diseases are characterized by damage and loss of function in the kidneys. Due to the complexity of the kidney, models that accurately represent human kidney structures and function have been difficult to develop. Without these models, the development of new drugs to treat or prevent kidney disease has been limited.


In this study, a nationwide research team aimed to create the most comprehensive atlas of the human kidney. The team used multiple techniques—including single-cell assays, single-nucleus assays, and spatial imaging technologies—to analyze both healthy reference kidneys and diseased kidneys.


The resulting Kidney Tissue Atlas includes maps of 51 main kidney cell types from rare and novel cell populations, 28 kidney cellular states representing injury or disease, a repository of raw gene data, and interactive 3D models of cells and microenvironment relationships. By allowing the comparison of healthy kidney cells to those injured by kidney disease, data from the new atlas will help investigators understand the factors that contribute to the progression of kidney disease and kidney failure or recovery from injury.
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                                Kidney diseases are characterized by damage and loss of function in the kidneys. Kidney organoids are a promising model to study kidney disease. However, a better understanding of these models and their relevance to disease is critical to advance their use. 


In this study, researchers created an integrated kidney organoid omics map, capturing the complexity of human kidney disease. The team combined omics data from organoid disease models and other preclinical models with data from humans with disease, showing that both inflammation and fibrosis can be rapidly triggered in organoids even in the absence of immune cells.


The new map will enable modeling of more complex kidney disease, driving better outcomes for patients. Authors suggest that other kidney disease researchers can integrate these datasets with their own to improve and refine the creation of organoids relevant to kidney disease.
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                                                                    Mariani LH, Eddy S, AlAkwaa FM, McCown PJ, Harder JL, Nair V, Eichinger F, Martini S, Ademola AD, Boima V, Reich HN, El Saghir J, Godfrey B, Ju W, Tanner EC, Vega-Warner V, Wys NL, Adler SG, Appel GB, Athavale A, Atkinson MA, Bagnasco SM, Barisoni L, Brown E, Cattran DC, Coppock GM, Dell KM, Derebail VK, Fervenza FC, Fornoni A, Gadegbeku CA, Gibson KL, Greenbaum LA, Hingorani SR, Hladunewich MA, Hodgin JB, Hogan MC, Holzman LB, Jefferson JA, Kaskel FJ, Kopp JB, Lafayette RA, Lemley KV, Lieske JC, Lin JJ, Menon R, Meyers KE, Nachman PH, Nast CC, O'Shaughnessy MM, Otto EA, Reidy KJ, Sambandam KK, Sedor JR, Sethna CB, Singer P, Srivastava T, Tran CL, Tuttle KR, Vento SM, Wang CS, Ojo AO, Adu D, Gipson DS, Trachtman H, Kretzler M.
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                                Minimal change disease (MCD) and focal segmental glomerulosclerosis (FSGS) are kidney disorders characterized by damaged glomeruli, which are kidney structures responsible for filtering the blood and removing waste in urine. Although these disorders have similar clinical presentations and treatment approaches, response to therapies and risk of progression to kidney failure varies widely among patients. Personalized treatments are currently unavailable due to limited understanding of disease mechanisms and lack of tools to identify biologically relevant subgroups.


In this study, researchers investigated the molecular pathways that are shared by subgroups of patients with MCD and FSGS. First, the team identified groups of patients with shared molecular signatures from kidney biopsy tissue. Next, they identified the pathways from these signatures that could be evaluated in individual patients using noninvasive markers measured in the urine.


Authors note that these markers of disease mechanisms may enable targeted therapeutic interventions for subgroups of patients with MCD and FSGS.

                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Strong protective effect of the APOL1 p.N264K variant against G2-associated focal segmental glomerulosclerosis and kidney disease.
                                                                    Gupta Y, Friedman DJ, McNulty MT, Khan A, Lane B, Wang C, Ke J, Jin G, Wooden B, Knob AL, Lim TY, Appel GB, Huggins K, Liu L, Mitrotti A, Stangl MC, Bomback A, Westland R, Bodria M, Marasa M, Shang N, Cohen DJ, Crew RJ, Morello W, Canetta P, Radhakrishnan J, Martino J, Liu Q, Chung WK, Espinoza A, Luo Y, Wei WQ, Feng Q, Weng C, Fang Y, Kullo IJ, Naderian M, Limdi N, Irvin MR, Tiwari H, Mohan S, Rao M, Dube GK, Chaudhary NS, Gutiérrez OM, Judd SE, Cushman M, Lange LA, Lange EM, Bivona DL, Verbitsky M, Winkler CA, Kopp JB, Santoriello D, Batal I, Pinheiro SVB, Oliveira EA, Simoes E Silva AC, Pisani I, Fiaccadori E, Lin F, Gesualdo L, Amoroso A, Ghiggeri GM, D'Agati VD, Magistroni R, Kenny EE, Loos RJF, Montini G, Hildebrandt F, Paul DS, Petrovski S, Goldstein DB, Kretzler M, Gbadegesin R, Gharavi AG, Kiryluk K, Sampson MG, Pollak MR, Sanna-Cherchi S.
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                                Focal segmental glomerulosclerosis (FSGS) is a kidney disorder characterized by scarring of a limited number of glomeruli (kidney structures responsible for filtering the blood and removing waste in urine). African Americans have a significantly higher risk of developing chronic kidney disease, especially FSGS, than European Americans. Two coding variants (G1 and G2) in the APOL1 gene play a major role in this disparity.


In this study, researchers investigated the role of the APOL1 p.N264K variant in G2-associated FSGS and chronic kidney disease. The team compared the frequency of this variant in patients with FSGS and those without kidney disease, conducting a comprehensive analysis to explore its impact.


Results show a strong protective effect of the variant against APOL1-related FSGS and chronic kidney disease, countering the toxic effect of the G2 allele. Authors note that this allows APOL1 high-risk individuals to be reclassified as non-high-risk if they carry the variant.

                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    The Significance of Hematuria in Podocytopathies.
                                                                    Marchel D, Trachtman H, Larkina M, Helmuth M, Lai Yee JY, Fermin D, Bomback AS, Canetta PA, Gipson DS, Mottl AK, Parekh RS, Saha MK, Sampson MG, Lafayette RA, Mariani LH; Nephrotic Syndrome Study Network (NEPTUNE); Cure Glomerulonephropathy (CureGN).
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                                Podocytopathies are kidney diseases in which injury to podocytes (cells that form the last barrier of the kidney filtration unit) cause nephrotic syndrome. Hematuria (blood in urine) is common in podocytopathies. However, the significance and predictive value of hematuria in these diseases is not well understood.


In this study, researchers describe the prevalence and association between hematuria and kidney-related outcomes in podocytopathies. The team assessed hematuria in urine samples from 1,516 adults and children with podocytopathies.


Results show that hematuria was prevalent among participants and associated with worse kidney-related outcomes, including progressive loss of kidney function and lower rates of proteinuria remission.
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                                                                    A glomerular transcriptomic landscape of apolipoprotein L1 in Black patients with focal segmental glomerulosclerosis.
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                                                                    ADAR regulates APOL1 via A-to-I RNA editing by inhibition of MDA5 activation in a paradoxical biological circuit.
                                                                    Riella CV, McNulty M, Ribas GT, Tattersfield CF, Perez-Gill C, Eichinger F, Kelly J, Chun J, Subramanian B, Guizelini D; Nephrotic Syndrome Study Network (NEPTUNE), Alper SL, Pollak MR, Sampson MG, Friedman DJ.
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                                APOL1-associated kidney disease may be caused by two copies of risk variants in the APOL1 gene. However, the disease only occurs in some individuals who carry these variants. Kidney-damaging levels of APOL1 production may be activated by viral illnesses or other environmental factors.
In this study, researchers investigated the factors that lead to APOL1-associated kidney disease. The team found that a type of RNA modification called adenosine-to-inosine (A-to-I) editing—carried out by adenosine deaminase acting on RNA (ADAR)—suppressed APOL1 gene expression mediated by inflammatory pathways. Without ADAR editing, APOL1’s messenger RNA triggered inflammation.
These findings suggest that ADAR counters rapid production of APOL1 during acute inflammation. Authors note that this important process could impact the severity of APOL1-associated kidney disease.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Activation of Stimulator of IFN Genes (STING) Causes Proteinuria and Contributes to Glomerular Diseases.
                                                                    Mitrofanova A, Fontanella A, Tolerico M, Mallela S, Molina David J, Zuo Y, Boulina M, Kim JJ, Santos J, Ge M, Sloan A, Issa W, Gurumani M, Pressly J, Ito M, Kretzler M, Eddy S, Nelson R, Merscher S, Burke G, Fornoni A.
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                                Glomerular diseases are a group of conditions that affect kidney function by attacking the glomeruli, which are kidney structures responsible for filtering the blood and removing waste in urine. Diabetic kidney disease (DKD) and Alport syndrome are two types of glomerular diseases. Stimulator of IFN genes (STING)—a signaling molecule—is a crucial regulator of the cyclic GMP-AMP synthase (cGAS)-STING pathway. Under conditions of obesity, kidney fibrosis, and acute kidney injury, this signaling pathway regulates inflammation and energy homeostasis. However, the role of the STING pathway in glomerular diseases is unclear.
In this study, researchers investigated whether STING activation contributes to the development and progression of glomerular diseases such as DKD and Alport syndrome. The team used several mouse models, including diabetic and Alport, to assess the role of the STING signaling pathway in kidney failure.
Results suggest that activation of the STING pathway acts as a mediator of disease progression in DKD and Alport syndrome. Authors state that targeting STING may offer a therapeutic option to treat glomerular diseases and prevent their development or progression.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Assessment of Fibrinogen-like 2 (FGL2) in Human Chronic Kidney Disease through Transcriptomics Data Analysis.
                                                                    Denicolò S, Nair V, Leierer J, Rudnicki M, Kretzler M, Mayer G, Ju W, Perco P.
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                                Chronic kidney disease (CKD) is a condition characterized by a loss of kidney function over time. Although there can be many causes of CKD, most involve fibrosis, where tissue in the kidneys becomes hardened and scarred. Methods to treat fibrosis in CKD remain limited. However, fibrinogen-like 2 (FGL2)—a protein involved in immune and T-cell function—was recently found to be associated with fibrosis in a mouse model of kidney damage, making it a potential therapeutic target in CKD.
In this study, researchers investigated the association of FGL2 gene expression with kidney function and disease outcomes in patients with CKD and healthy controls. The team also assessed the localization of FGL2 in kidney biopsies of CKD patients and identified regulators of FGL2 gene expression in renal tissue.
Results show that renal FGL2 mRNA expression was elevated in patients with CKD. Higher FGL2 levels were also associated with fibrosis and worse outcomes. Authors note that these findings suggest an important role of FGL2 in human CKD and fibrosis.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Determinants of medication adherence in childhood nephrotic syndrome and associations of adherence with clinical outcomes.
                                                                    Wang CS, Troost JP, Wang Y, Greenbaum LA, Gibson K, Trachtman H, Srivastava T, Reidy K, Kaskel F, Sethna CB, Meyers K, Dell KM, Tran CL, Hingorani S, Lemley KV, Lin JJ, Gipson DS.
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                                Nephrotic syndrome is a group of symptoms caused by a variety of disorders that damage the kidneys. Pediatric patients with nephrotic syndrome take medications long-term with significant toxicity and complex regimens. However, not much is known about medication adherence in this population.
In this study, researchers aimed to understand the determinants of medication adherence and its potential impact on clinical outcomes in childhood nephrotic syndrome. A total of 225 adolescent patients under 19 years old and caregivers completed medication adherence surveys during a 3-year follow-up. Researchers assessed the relationship between adherence and subsequent steroid response, as well as healthcare utilization.
Results show that medication nonadherence is common in pediatric nephrotic syndrome. Nonadherence did not show statistically significant associations with steroid resistance or frequency of hospitalizations and emergency room visits. Authors state that more research is needed on the use of surveys in the clinical setting to identify at-risk patients, as well as ways to support families over time.
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                                                                    Implications of Sphingolipid Metabolites in Kidney Diseases.
                                                                    Mallela SK, Merscher S, Fornoni A.
                                  Mallela SK, Merscher S, Fornoni A. Implications of Sphingolipid Metabolites in Kidney Diseases. Int J Mol Sci. 2022 Apr 11;23(8):4244. doi: 10.3390/ijms23084244. PMID: 35457062; PMCID: PMC9025012.
                                

                              

                                                           
                              
                                Sphingolipids are lipids with complex structures that act as bioactive signaling molecules. They are involved in several cellular processes, including cell survival, proliferation, migration, and apoptosis. 

Abnormalities in the levels of sphingolipids are associated with several human diseases, including kidney diseases. Studies demonstrate that sphingolipids play an important role in maintaining proper renal function. Sphingolipids can alter the glomerular filtration barrier (GFB, a membrane that prevents the passage of the majority of proteins into the urine) by affecting the functioning of podocytes, which are key cellular components of the GFB. 

In this review paper, researchers summarize studies of the regulation of sphingolipid signaling in kidney diseases, especially in glomerular and tubulointerstitial diseases. Authors also discuss the potential to target sphingolipid pathways in developing therapeutics for the treatment of renal diseases
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Kidney Biopsy Features Most Predictive of Clinical Outcomes in the Spectrum of Minimal Change Disease and Focal Segmental Glomerulosclerosis.
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                                Minimal change disease (MCD) and focal segmental glomerulosclerosis (FSGS) are kidney disorders that damage the glomeruli, which are tiny blood vessels in the kidneys. Historically, classification of these disorders has been based on limited features of the glomeruli. Because disease course and treatment response are diverse among patients, a more detailed evaluation of kidney tissue features is needed. In this study, researchers aimed to identify the most important descriptors of clinical outcomes in the Nephrotic Syndrome Study Network (NEPTUNE). The team used supervised machine learning methods—with pathology data collected through applying the NEPTUNE Digital Pathology Scoring System to NEPTUNE kidney biopsies—to evaluate predictors of disease progression, complete proteinuria remission, and treatment response. Researchers found that the most predictive descriptors of outcomes included conventional and novel histologic and ultrastructural features from both glomerular and tubulointerstitial renal compartments. Authors note that standardized reporting of these descriptors could help inform predictions for clinical outcomes.

                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Molecular Characterization of Membranous Nephropathy.
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                                                                    Quantification of Glomerular Structural Lesions: Associations With Clinical Outcomes and Transcriptomic Profiles in Nephrotic Syndrome.
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                                Classification systems for focal segmental glomerulosclerosis (FSGS) and minimal change disease (MCD) need improvement. In research published in the American Journal of Kidney Diseases involving 221 patients with MCD and FSGS in the Nephrotic Syndrome Study Network (NEPTUNE), investigators applied the NEPTUNE Digital Pathology Scoring System to generate scores for 37 glomerular descriptors. Three clusters were identified. Clusters Y and Z had higher probabilities of proteinuria remission, lower risks of disease progression, and lower kidney function loss over time compared with X. Cluster X had 1,920 differentially expressed genes compared with Y+Z, which reflected activation of pathways of immune response and inflammation. Six descriptors correlated with clinical outcomes and gene expression.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    T-cell receptor diversity in minimal change disease in the NEPTUNE study.
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                                Minimal change disease (MCD) is one of the most common causes of childhood idiopathic nephrotic syndrome, which is characterized by severe proteinuria (high levels of protein in the urine) and edema (swelling of body parts). For most patients with MCD, proteinuria is rapidly reversible with corticosteroid therapy. However, relapses are common, and repeated courses of immunosuppressive therapy often lead to many adverse events in children.
In this study, researchers explored the role of abnormal T-cell function in these outcomes. The team sequenced T-cell receptors with clinical data and blood samples from patients collected by the Nephrotic Syndrome Study Network (NEPTUNE). To assess the differences between active disease and remission states, researchers calculated several T-cell receptor diversity metrics.
Resulting data do not support an obvious role of the adaptive immune system T-cells in the development of MCD. However, given the study’s limited sample size, authors note that further investigation is warranted.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Targeting Endoplasmic Reticulum for Novel Therapeutics and Monitoring in Acute Kidney Injury.
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                                Acute kidney injury (AKI) is a sudden episode of kidney failure or damage that occurs over a few hours or days. New evidence shows that endoplasmic reticulum (ER) stress—which occurs when proteins are not properly folded—is involved in AKI. However, there are currently no treatments for AKI, including ER-targeted therapies.
In this study, researchers aimed to explore the role of ER in AKI. The team outlined several therapeutic chemicals that can target the ER for treatment of AKI. Additionally, researchers identified several potential ER stress biomarkers for early diagnosis and treatment response monitoring in patients with AKI.
Based on this evidence, authors conclude that ER plays a critical role in the pathogenesis and progression of AKI. Authors also emphasize an urgent need to develop ER-targeted therapeutics and discover more ER stress biomarkers at the early stage of AKI.
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                                Researchers seeking to better understand the progression of chronic kidney disease studied an animal model of progressive nephropathy, performing microarray analysis of the kidneys of Col4a3-/- mice at 4 and 7 weeks of age. Their goal was to identify new genes that may play a role in tubule-interstitial injury. Authors found that the gene Follistatin-like-1 (FSTL1) contributes to fibrosis (scarring), inflammation, and apoptosis (cell death) in the kidney. Their findings suggest that FSTL1 may be a new treatment target in chronic kidney disease.
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                                Mitochondrial diseases are multisystemic, genetic disorders involving dysfunction of the mitochondria (specialized cell structures that produce energy), which affects cellular metabolism. Diverse mitochondrial DNA (mtDNA) mutations are associated with diverse phenotypes (observable characteristics), suggesting that metabolic vulnerabilities may be specific to organ and cell types.


In this study, researchers developed a multi-omics approach to investigate the properties of mitochondrial genetics. In single cells derived from six patients with mitochondrial diseases, the team quantified deletions in mtDNA alongside cell state features.


Results reveal the dynamics of pathogenic (disease-causing) mtDNA heteroplasmy (multiple variants within a cell) in individual blood and immune cells. Authors note that these findings demonstrate the power of single-cell multi-omics to reveal fundamental properties of mitochondrial genetics.
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                                Mitochondrial DNA maintenance defects (MDMDs) are a group of disorders characterized by mitochondrial DNA (mtDNA) depletions and/or multiple deletions. These disorders most often affect the brain, liver, skeletal muscle, peripheral nerves, and gastrointestinal tract. As with other mitochondrial disorders, treatment options for MDMDs are currently limited. Recent progress in MDMD research includes the development of model organisms, improved understanding of their pathophysiology, and a better knowledge of their natural history. This progress has led to an increasing number of preclinical studies, as well as existing and planned clinical trials. In this review paper, researchers discuss current studies and trials, including potential new therapeutic options for MDMDs.
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                                Mitochondrial DNA depletion/deletions syndromes (MDDS) are a group of inherited disorders in which copies of the DNA (genetic material) within mitochondria (specialized cell structures that produce energy) are severely reduced in number. MDDS are frequently caused by defects in nucleoside and nucleotide metabolism, which is critical for mitochondrial DNA replication.
In this study, researchers report five individuals from four families who presented with ptosis (eyelid drooping), ophthalmoplegia (eye muscle weakness), other clinical manifestations, and multiple mitochondrial DNA deletions in muscle. The team identified three variants in the gene RRM1, which affect ribonucleotide reductase protein structure and function, leading to impairment of de novo nucleotide synthesis.
These results reveal that both recessive and dominant RRM1 variants cause MDDS. Additionally, these findings demonstrate that elements of the de novo nucleotide synthesis pathway may lead to MDDS.
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                                Phenylketonuria (PKU) is a genetic metabolic disorder that increases the body's levels of the amino acid phenylalanine, which can build up to harmful levels if left untreated. Patients with PKU are treated with dietary therapy. However, these dietary restrictions are complicated and often difficult to follow, highlighting the need for new therapies and ultimately a cure.


In this review paper, researchers summarize, compare, and evaluate state-of-the-art gene therapy approaches for PKU. Methods include recombinant viral and non-viral vector delivery; gene addition; genome, gene, or base editing; and gene insertion or replacement. A list of current and planned clinical trials for PKU gene therapy is also included.


Authors note that this review can help advance scientific understanding and efficacy testing, paving the way for safe and efficient therapies for patients with PKU.
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                                Phenylketonuria (PKU; also known as phenylalanine hydroxylase (PAH) deficiency) is an autosomal recessive disorder of phenylalanine metabolism, in which especially high phenylalanine concentrations cause brain dysfunction. If untreated, this brain dysfunction results in severe intellectual disability, epilepsy and behavioural problems.  Even though PAH deficiency is the most common defect of amino acid metabolism in humans, brain dysfunction in individuals with PKU is still not well understood and further research is needed to facilitate development of pathophysiology-driven treatments.
                              

                              

                                                         

                                                      

                          

                        

                      

                                                                
                        
                          
                            2020
                          
                        

                        
                          
                          
                                                        
                              
                                

                                

                                
                                                                    Retrospective analysis of 19 patients with 6-Pyruvoyl Tetrahydropterin Synthase Deficiency: Prolactin levels inversely correlate with growth.
                                                                    Manzoni F, Salvatici E, Burlina A, Andrews A, Pasquali M, Longo N.
                                  Mol Genet Metab. 2020 Dec;131(4):380-389. doi: 10.1016/j.ymgme.2020.11.004. Epub 2020 Nov 18. PMID: 33234470; PMCID: PMC7749858.
                                

                              

                                                           
                              
                                Pyruvoyl Tetrahydropterin Synthase (PTPS) Deficiency is the most common form of BH4 (tetrahydrobiopterin) deficiency resulting in hyperphenylalaninemia. It can have variable clinical severity and there is limited information on the clinical presentation, natural history and effectiveness of newborn screening for this condition.
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                                This review discusses the potential for and the limitations of permanently curative cell-directed treatment of PKU (phenylketonuria, also known as phenylalanine hydroxylase (PAH) deficiency), including liver-directed gene therapy and gene editing, if initiated during early infancy.
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                                Erythropoietic protoporphyria (EPP) and X-linked protoporphyria (XLP) are inherited, metabolic disorders characterized by the buildup of protoporphyrins (substances that bind metals to form complexes, such as the iron found in red blood cells). In addition to phototoxicity (severe pain during light exposure), patients with EPP and XLP often experience liver dysfunction. However, there is a lack of published information on the management of liver disease in these patients.


In this study, researchers established evidence-based guidelines for the diagnosis and management of liver disease in protoporphyrias. A group of 15 clinicians from the Porphyrias Consortium—with expertise in porphyrias and hepatology, hematology, and genetics—conducted a systematic literature review to develop new recommendations.


The resulting guidelines address important clinical topics in protoporphyrias and liver disease, including interventions and therapies based on severity. Authors note that these guidelines may not only improve patient care, but also inspire new collaborative research.
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                                The porphyrias are a group of rare, inherited, metabolic disorders characterized by elevated porphyrin or porphyrin precursor levels that are caused by deficiencies in one of eight enzymes necessary for heme production. Recent studies have suggested that the genotype of the transporter protein ABCB6 contributes to the porphyria phenotype.
 
To address this proposed link, researchers analyzed data from a large cohort of patients with acute hepatic porphyria and erythropoietic protoporphyria. Results showed that the ABCB6 genotype did not correlate with disease severity. Authors conclude that genotyping of ABCB6 in patients with acute hepatic porphyria and erythropoietic protoporphyria is not warranted.
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                                Acute hepatic porphyrias (AHPs)—including ALA dehydratase deficiency porphyria, acute intermittent porphyria, hereditary coproporphyria, and variegate porphyria—are a subtype of porphyrias classified as having a hepatic (liver) origin. In patients with AHPs, some drugs and chemicals may trigger or exacerbate acute porphyric attacks. However, there is currently no standard model to assess and predict the likelihood of drugs and chemicals to induce these attacks.
In this study, researchers aimed to develop a fluorescence-based in vitro assay for this purpose. The team studied four different hepatic cell culture models. They found that LMH cell cultures in multi-well plates are an inexpensive, robust, and simple system to predict the porphyrogenicity of compounds that may exacerbate the AHPs.
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                                Erythropoietic protoporphyria (EPP) and X-linked protoporphyria (XLP) are rare, inherited, metabolic disorders characterized by build-up of porphyrins. Porphyrins are substances that bind metals to form complexes, such as the iron found in red blood cells. The hallmark symptoms include phototoxicity (severe pain during light exposure) and photosensitivity (skin hyperreactivity to light). Due to the rarity of EPP and XLP, physicians often have limited expertise with these disorders, which can lead to delays in diagnosis. In this study, researchers developed evidence-based consensus guidelines for the diagnosis, monitoring, and management of EPP and XLP. First, the team conducted a systematic literature review. Next, they divided topics among subcommittees of experts to reach a consensus on guidelines. The new guidelines discuss biochemical and genetic testing for diagnosis, prevention of symptoms, management of acute phototoxicity, and pharmacologic (drug or medication) and non-pharmacologic treatment options. Researchers also discuss management, including the importance of ongoing monitoring, guidance on pregnancy and surgery, and the safety of other therapies. Authors note that these guidelines can aid in early diagnosis and management of these disorders.
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                                In this study of genetic data from 50,000 participants in the UK Biobank, researchers found that the number of individuals with the genetic pairing that causes EPP was seven times higher than the number of individuals who had been diagnosed. The prevalance of EPP in the data set turned out to be 1 in 17,000 people. See blog post.
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                                Porphyrias are rare disorders caused by an abnormality in the heme production process. Heme enables our blood cells to carry oxygen and helps break down chemical compounds in the liver. Erythropoietic protoporphyria patients experience a build-up of protoporphyrin in the bone marrow, red blood cells, blood plasma, skin, and eventually liver. This buildup can cause extreme sensitivity to sunlight, liver damage, and other problems. The protein CLPX (caseinolytic mitochondrial matrix peptidase chaperone subunit X) promotes heme synthesis. Researchers seeking to better understand the ways CLPX regulates heme synthesis in red blood cells undertook genomic studies in yeast, zebrafish, and mouse models. They found that CLPX mutations may cause anemia and porphyria via dysregulation of ALAS, FECH, and PPOX activities, as well as of iron metabolism. They conclude that unraveling the complexities of CLPX function will be key for designing therapies for these rare diseases.
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                                The acute hepatic porphyrias (AHP) are a family of rare genetic diseases that present with acute attacks, nausea, and vomiting which can last for several days. These disorders can also have chronic symptoms and an increased risk for long-term manifestations. The risk for hepatocellular carcinoma (HCC) is increased in patients with acute hepatic porphyrias. In order to characterize the symptoms, outcomes, and frequency of HCC in patients with AHP in the United States, researchers undertook a multicenter, longitudinal study. Among 327 patients with AHP, 5 (1.5%) were diagnosed with HCC. Cirrhosis was not present in AHP patients with HCC, unlike what is typically seen with other chronic liver diseases. Study authors recommend that patients with AHP should be screened for HCC beginning at age 50.
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                                Chronic granulomatous disease (CGD) is a type of primary immunodeficiency characterized by life-threatening infections and inflammation. Hematopoietic cell transplantation (HCT) is the definitive treatment for CGD. However, questions remain about patient selection and how active disease impacts transplant outcomes.


In this study, researchers investigated outcomes of allogeneic (donor) HCT in patients with CGD. The team performed an analysis of 391 participants treated either with or without HCT, following outcomes over several years.


Results show that HCT quickly and durably resolves CGD symptoms, lowers the burden of the disease, and has excellent survival rates. Patients with active inflammation or infection are candidates for HCT. To avoid complications from the development of additional medical conditions, authors note that HCT should be considered early in patients with CGD.

                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Hypomorphic RAG deficiency: impact of disease burden on survival and thymic recovery argues for early diagnosis and HSCT.
                                                                    Schuetz C, Gerke J, Ege M, Walter J, Kusters M, Worth A, Kanakry JA, Dimitrova D, Wolska-Kuśnierz B, Chen K, Unal E, Karakukcu M, Pashchenko O, Leiding J, Kawai T, Amrolia PJ, Berghuis D, Buechner J, Buchbinder D, Cowan MJ, Gennery AR, Güngör T, Heimall J, Miano M, Meyts I, Morris EC, Rivière J, Sharapova SO, Shaw PJ, Slatter M, Honig M, Veys P, Fischer A, Cavazzana M, Moshous D, Schulz A, Albert MH, Puck JM, Lankester AC, Notarangelo LD, Neven B.
                                  Blood. 2023 Feb 16;141(7):713-724. doi: 10.1182/blood.2022017667.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Measuring the effect of newborn screening on survival after haematopoietic cell transplantation for severe combined immunodeficiency: a 36-year longitudinal study from the Primary Immune Deficiency Treatment Consortium.
                                                                    Thakar MS, Logan BR, Puck JM, Dunn EA, Buckley RH, Cowan MJ, O'Reilly RJ, Kapoor N, Satter LF, Pai SY, Heimall J, Chandra S, Ebens CL, Chellapandian D, Williams O, Burroughs LM, Saldana BD, Rayes A, Madden LM, Chandrakasan S, Bednarski JJ 2nd, DeSantes KB, Cuvelier GDE, Teira P, Gillio AP, Eissa H, Knutsen AP, Goldman FD, Aquino VM, Shereck EB, Moore TB, Caywood EH, Lugt MTV, Rozmus J, Broglie L, Yu LC, Shah AJ, Andolina JR, Liu X, Parrott RE, Dara J, Prockop S, Martinez CA, Kapadia M, Jyonouchi SC, Sullivan KE, Bleesing JJ, Chaudhury S, Petrovic A, Keller MD, Quigg TC, Parikh S, Shenoy S, Seroogy C, Rubin T, Decaluwe H, Routes JM, Torgerson TR, Leiding JW, Pulsipher MA, Kohn DB, Griffith LM, Haddad E, Dvorak CC, Notarangelo LD..
                                  Lancet. 2023 Jul 8;402(10396):129-140. doi: 10.1016/S0140-6736(23)00731-6. Epub 2023 Jun 20. PMID: 37352885
                                

                              

                                                           
                              
                                Severe combined immunodeficiency (SCID) is a severe form of primary immune deficiency characterized by extreme weakness or absence of immune system function. SCID is fatal, unless durable adaptive immunity is established—most commonly through allogeneic hematopoietic cell transplantation (HCT).


In this study, researchers from the Primary Immune Deficiency Treatment Consortium (PIDTC) explored factors affecting the survival of individuals with SCID over almost four decades. The team focused on the effects of population-based newborn screening for SCID, analyzing transplantation-related data from children with SCID treated at 34 PIDTC sites.


Results show that population-based newborn screening has helped to identify infants with SCID early in life, increasing the likelihood of prompt HCT prior to the development of serious infections. Authors state that public health programs worldwide can benefit from this demonstration of the value of newborn screening for SCID.
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                                PIDTC: HSCT using carrier donors for CD40L deficiency results in excellent immune function and higher CD40L expression in cTfh CD40 ligand (CD40L) deficiency is a rare X-linked immunodeficiency disorder that leads to recurrent bacterial infections. Not much is known about the immune status of CD40L-deficient carriers, or possible outcomes of hematopoietic stem cell transplantation (HSCT) using these carriers as donors for CD40L-deficient patients. In this study, researchers evaluated the immune profiles of 7 carriers—including 4 who acted as HSCT donors for family members with CD40L deficiency—and characterized their HSCT outcomes. Results show that most carriers with CD40L deficiency have a normal immune profile with differential high CD40L expression in circulating T follicular helper (cTfh) cells, which are critical for immune response. The team also reported excellent long-term immune reconstitution in CD40L-deficient patients after HSCT using carrier donors. Authors state that HSCT using X-linked carriers seems to be safe and results in excellent outcomes. Authors also note that this decision should be individualized and driven by the biology of the disease. Note: First author Shanmuganathan Chandrakasan, MD, received the 2017 PIDTC Fellowship Award.
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                                Primary atopic disorders are a group of rare inherited conditions that cause severe allergic disease. Each of these disorders is monogenic—controlled by a single gene—and causes its own unique condition. Studying primary atopic disorders teaches us about the genes and biology underlying allergic disease. We can then apply these lessons learned to identify better treatments for both primary atopic disorders and common allergic conditions. 


In this study, researchers explored a germline gain-of-function variant in the JAK1 gene, which is a cause of severe atopy (the genetic predisposition to developing allergic diseases) and eosinophilia (an unusually high number of a type of white blood cell called eosinophils). To investigate how enhanced JAK1 signaling promotes allergic inflammation, the team performed RNA sequencing of human whole blood, induced pluripotent stem cells, and zebrafish carrying the JAK1 gain-of-function variant.


Results reveal that the JAK1 gain-of-function variant causes dysregulated myelopoiesis (production of blood cells in bone marrow) and severe allergic inflammation. For two pediatric patients carrying the variant, researchers found that long-term treatment with the drug ruxolitinib remarkably improved their growth, eosinophilia, and clinical features of allergic inflammation. Authors note that this study highlights the role of JAK1 signaling in atopic immune dysregulation, as well as the clinical impact of medications inhibiting JAK1 and JAK2 in treating eosinophilic and allergic disease. 
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                                Artemis-deficient severe combined immunodeficiency (ART-SCID) is a rare form of primary immune deficiency caused by mutations in the DCLRE1C gene. Allogeneic hematopoietic-cell transplantation, the standard treatment for patients with SCID, can effectively treat other forms of SCID. However, ART-SCID does not respond well to this therapy, highlighting the need for alternative treatments.
In this study, researchers evaluated the effects of transfusing lentiviral gene-corrected autologous CD34+ bone marrow cells in 10 infants with newly diagnosed ART-SCID. The team followed these patients for a median of 31.2 months.
Findings showed that infusion of these bone marrow cells—after conditioning with a low dose of the chemotherapy drug busulfan—resulted in genetically corrected and functional T and B cells. Authors state that larger studies of longer duration are needed to further assess the safety and efficacy of this approach.
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                                Severe combined immunodeficiency (SCID) is a form of primary immune deficiency characterized by impaired T-cell development. Following hematopoietic cell transplantation (HCT) for SCID, development of a diverse T-cell receptor β (TRB) repertoire is associated with immune recovery. 

In this study, researchers investigated whether longitudinal analysis of the TRB repertoire would accurately describe T-cell receptor diversity and composition following HCT for SCID. Using high-throughput sequencing, the team studied the TRB repertoire in 27 infants with SCID at 3, 6, and 12 months and yearly posttreatment(s). 

Results showed that TRB repertoire after HCT for SCID provides a quantitative and qualitative measure of diversity of T-cell reconstitution. Authors note that this analysis can help identify patients who may require a second intervention.
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                                Severe combined immunodeficiency (SCID) is a severe form of primary immune deficiency characterized by extreme weakness or absence of immune system function, manifesting at birth. SCID results from abnormalities in responses of both T cells and B cells, which are types of white blood cells needed for immune system function.
In 2014, the Primary Immune Deficiency Treatment Consortium (PIDTC) published criteria used to qualify patients for enrollment in their prospective and retrospective studies of SCID. In this article, researchers update the criteria, incorporating contemporary diagnostic approaches. These include increased availability of gene sequencing, as well as widespread population-based newborn screening for SCID. This article proposes that these criteria be used to establish a diagnosis of SCID in 2022.
Authors state that the new definitions allow for more precise categorization of patients with SCID and atypical or leaky SCID. However, the definitions do not imply a preferred treatment strategy.
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                                In 2014, the Primary Immune Deficiency Treatment Consortium (PIDTC) published criteria developed for the diagnosis and classification of severe combined immunodeficiency (SCID) patients enrolling in their protocols. Since then, newborn screening for SCID has become increasingly common, as well as more rapid and less costly genetic sequencing. In light of these advances, the PIDTC updated their definitions in 2022. In this study, researchers compared the performance of the original versus the updated definitions. The team analyzed 379 patients who were proposed for enrollment in a PIDTC prospective protocol that follows SCID patients longitudinally, focusing on the ability to distinguish patients with various subtypes of SCID. Results showed that the 2022 definitions described SCID and its subtypes more precisely than the 2014 definitions. Authors state that these updates can facilitate improved analyses of SCID characteristics and outcomes.
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                                Severe combined immunodeficiency (SCID) is a group of rare disorders caused by mutations in different genes involved in the development and function of infection-fighting immune cells. Infants with SCID are treated with hematopoietic cell transplantation (HCT, also called bone marrow transplantation or stem cell transplantation) or gene therapy (an experimental form of treatment that uses transfer of genetic material into the cell of a patient to treat or stop disease). 
 
To test parent and patient expectations and experience with these treatments, researchers distributed 151 surveys to families of patients with SCID treated with HCT or gene therapy. They found that 37% of respondents expected the therapy would lead to a “cure” and 43% expected it would last a lifetime. Researchers found that varying interpretations of the word “cure” led to misunderstandings regarding the need for continued medical evaluations and therapies. 
 
They concluded that clear communication about the importance of lifelong follow-up, regardless of treatment outcome, is needed to optimize health and quality of life.
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                                We are excited to share the results of our paper, “Excellent Outcomes Following Hematopoietic Cell Transplantation for Wiskott-Aldrich Syndrome: A PIDTC Report” that was recently published in the medical journal, Blood in June 2020. PIDTC 6904 is a clinical research study of the outcomes of patients with Wiskott-Aldrich syndrome who have undergone transplant at PIDTC centers. The study was open at over 42 PIDTC centers and has enrolled over 300 patients across North America! Patients with Wiskott-Aldrich syndrome (WAS) are at increased risk for lifethreatening infections, bleeding complications, and autoimmune problems due to their disease. Transplant is the primary curative approach, with the goal of correcting the underlying immune and platelet problems. In our first paper, we did a retrospective study of 129 patients with WAS who had undergone transplantation at PIDTC centers from 2005-2015. Importantly, we found excellent survival (>90%) following transplant regardless of what type of donor (sibling or unrelated donor) or hematopoietic cell source (bone marrow, peripheral blood, or cord blood) was used. Age at transplant remained a key factor with better survival in patients who were younger than age 5 years at the time of transplant versus those who were older. This finding highlights the importance of performing the transplant early in the course of the disease before the patient develops complications which can make it more difficult to do the transplant safely. We also looked at how the type of conditioning the patient received (full intensity versus reduced intensity) affects transplant outcomes. We did not find a difference in survival; however, we did find a difference in engraftment (how well the transplant took) with higher donor cell percentage in patients who received Busulfan-based conditioning regimens versus other reduced intensity regimens. Higher donor cell percentage in turn was needed to correct the platelet count. Which conditioning regimen is best remains an unanswered question that we are hoping to study further in our next paper, which includes more retrospective cases and data from patients who enrolled in our prospective natural history study. Additional studies are also needed that look at the long-term outcomes of patients who have undergone transplant. This study highlights the importance of centers working together to advance patient care, particularly for patients with rare diseases. The PIDTC is a consortium of 43 centers in North America whose shared goal is to improve the outcomes of patients with rare, life threatening, inherited disorders of the immune system ISSUE 12 |WINTER 2020| PAGE 10 including WAS, severe combined immunodeficiency (SCID), chronic granulomatous disease (CGD), and primary immune regulatory disorders. We would like to thank all the patients and families who made this work possible! 
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                                Primary Immune Regulatory Disorders (PIRD) are a new group of conditions where the immune system is not responding and regulating the immune response appropriately. These diseases can affect multiple organs and are often cared for by many different specialists. Thus, little is known about the natural history of this group of diseases and the ideal treatment for PIRD. To help us better understand this group of disorders, we conducted a survey among 30 centers in the PIDTC and 3 centers in Europe to look at the outcome of patients that have been transplanted for PIRD. We collected data on 226 patients who had received a transplant for a PIRD condition. Roughly 75% of patients had a genetic diagnosis and a quarter did not. Most patients developed symptoms within a year of age. Almost all organ systems were affected, and many patients had multiple affected organs. The most common problems included gastrointestinal issues, blood count issues (autoimmune cytopenias), and rashes. The main reason for transplant was autoimmune problems (41%), and the next most common reason was infections (26%). Roughly a quarter of the patients had multiple reasons for transplant. Nearly all of the patients were transplanted before 18 years of age, and approximately a quarter of the patients were transplanted before a year of age. More than half of patients had resolution of their symptoms, and the overall 5-year survival for transplanted PIRD patients was 67%. This is the first study to look at transplant for PIRD and highlights a need to improve our understanding of this condition and what therapies are ideal for treating this group. This survey served as the basis for the development of the 6906 protocol which will focus on studying the natural history of PIRD to improve survival for patients with this condition.
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                                There has been a rapid increase in the availability and utilization of genetic testing in medicine, but the interpretation of these genetic results is often lagging. Patients often get reports labeling variants of “uncertain significance”, which should not be used for medical decision making. This hinders precision medicine. There are many pieces of data that clinicians and geneticists use to interpret variants as either benign or disease-causing including functional testing. Often this time-consuming process follows variant identification and delays treatment. In this study, we focused on a novel approach to simultaneously screen the functional effect of a large number of variants in the gene CARD11, an adaptor protein that expresses blocking or gain-offunction variants associated with distinct immunodeficiencies. We used genome editing to make a population of cells with all possible genetic changes at the same time to functionally screen them to provide a database to provide up front predictions. This information can now be utilized together with family history, clinical symptoms and other laboratory testing to aid in diagnosis. We generated functional scores for 2,542 coding and 38 noncoding variants of CARD11 and applied our predictions to new patients with novel mutations and compared to traditional methods. The classification of reported clinical variants was sensitive (94.6%) and specific (88.9%), which rendered the data immediately useful for interpretation of seven coding and splicing variants implicated in immunodeficiency ISSUE 12 |WINTER 2020| PAGE 6 found in our clinic. This approach is generalizable for variant interpretation in many other clinically actionable genes, in any relevant cell type.
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                                Urea cycle disorders (UCDs) are a group of inherited, metabolic disorders characterized by hyperammonemia (high blood ammonia levels). Accumulation of ammonia is toxic to the nervous system, resulting in neurological symptoms that can impact health-related quality of life (HRQoL). However, only a few studies have systematically investigated the impact of UCDs on HRQoL.


In this study, researchers assessed HRQoL in a large cohort of children and adults with UCDs. The team reviewed HRQoL and clinical data from a Urea Cycle Disorders Consortium longitudinal study; compared to healthy individuals and those with PKU and diabetes; and assessed relationships between HRQoL, UCD diagnosis, and disease severity.


Results show that individuals with UCDs have worse HRQoL compared to healthy individuals and those with PKU and diabetes. Authors state that future work should focus on the impact of liver transplantation and other clinical variables on HRQoL in UCDs.
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                                Ornithine transcarbamylase deficiency (OTC-D) is an X-linked disorder and the most common type of urea cycle disorder. Patients with OTC-D can present with a variable spectrum of disease severity, ranging from no symptoms to lethal hyperammonemia (high blood ammonia levels). Therefore, predicting disease course at an early stage is important to personalize therapies for individual patients, which can include medical treatment or liver transplantation. In this study, researchers developed a new cell-based system to assess the residual enzyme activity associated with various disease-causing genetic changes in the OTC gene. Using this system, they were able to correlate residual enzymatic OTC activities with clinical and biochemical outcome parameters of 119 male individuals with OTC-D. Results show that residual enzymatic OTC activity can distinguish individuals with a severe form of OTC-D from those with milder forms of the disorder. As a reliable predictor of disease severity in OTC-D, this classification system could help guide therapeutic strategies and counseling of patients and parents.
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                                Urea cycle disorders (UCD) and phenylketonuria (PKU) are two types of genetic, metabolic disorders characterized by neurological symptoms. As with many rare diseases, small population size can make these disorders challenging to study. Tools such as functional neuroimaging are developed to help generate biomarkers, collect baseline data, and measure treatment effects in patients with neurological disorders. However, the cost and infrastructure requirements of these tools have limited their availability. To address this challenge, researchers and clinicians are developing new tools that are non-invasive, portable, and inexpensive. In this review article, researchers discuss the use of functional near-infrared spectroscopy (fNIRS)—a non-invasive, portable tool that uses blood oxygenation to view the brain—in patients with UCD and PKU. Authors consider the ability of fNIRS to obtain biomarkers for screening and monitoring these diseases.
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                                In the liver, the enzymes argininosuccinate lyase (ASL) and argininosuccinate synthase 1 (ASS1) are required to convert waste-nitrogen to urea. Loss of activity for either enzyme causes argininosuccinate lyase deficiency and citrullinemia type 1, respectively. These two disorders are a subset of the classical inborn errors of metabolism called urea cycle disorders (UCD), characterized by episodes of hyperammonemia. ASL deficiency can also result in impaired nitric oxide (NO) synthesis, decreased tyrosine hydroxylase (TH) activity, and low dopamine and norepinephrine levels in the neuronal cells. Both dopamine and norepinephrine are important neurotransmitters, and their deficiency has been associated with neurodegenerative disorders, including Parkinson's Disease. In this study, researchers used a mouse model with loss of ASL in catecholamine neurons to test the hypothesis that decreased activity of ASL and TH would contribute to neurodegeneration. They found that neuronal loss of ASL results in catecholamine deficiency, in accumulation and formation of tyrosine aggregates, in elevation of α-synuclein, and phenotypically in motor and cognitive deficits. Study authors say their data point to a potential metabolic link between accumulations of tyrosine and seeding of pathological aggregates in neurons as initiators for the pathological processes involved in neurodegeneration. They suggest that regulating NO levels may be beneficial for the treatment of catecholamine-related neurodegenerative disorders.
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                                Inborn errors of metabolism (IEMs) are rare genetic disorders in which the body cannot properly turn food into energy. Newborn screening (NBS) has improved diagnosis of these diseases, but gaps remain as many of these rare diseases are not included on NBS panels. In this study, researchers evaluated the usefulness of untargeted metabolomics as a primary screening tool, comparing the diagnostic rate of clinical metabolomics to traditional newborn screening. They found that untargeted metabolomics improved the diagnostic rate for IEMs six-fold when compared to the traditional NBS approach. The metabolomics approach also identified a broader spectrum of IEMs. Authors say these data support the use of clinical untargeted metabolomics in screening for IEMs and suggest that broader screening approaches should be considered to help diagnose these rare diseases.
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                                This new review paper highlights the evolving knowledge about the impact of urea cycle disorders (UCD) and hyperammonemia (HA) in particular on neurological injury and recovery. It discusses the use of electroencephalography (EEG) and magnetic resonance imaging (MRI) to study and evaluate prognostic factors for risk and recovery. It recognizes the work of others and discusses the UCDC's prior work and future research priorities, as well as lessons learned over 15 years of neuroimaging research.

Key learnings include the identification of the insular cortex as the area most vulnerable to hyperammonemia in UCD. Elevated glutamine and decreased myoinosital have been identified as key brain biomarkers on proton magnetic resonance spectroscopy (MRS), with decreased choline seen over time in patients with repeat HA episodes. Slow recovery of brain glutamine after recovery from hyperammonemia is common. 

Researchers have found that 1H-MRS, a non-invasive technique that enables the detection, identification, and quantification of biochemical compounds or metabolites in the brain tissue, is most sensitive for proximal UCD and is often abnormal with elevated glutamine, before routine T1 and T2 sequences on MRI show abnormalities. In addition, our work demonstrates that more than one-third of female carriers of OTCD have the biochemical phenotype of UCD on MRS including mildly elevated glutamine and lower than normal myoinositol. 1H-MRS should be added to the clinical routine in patients with known and suspected metabolic conditions.
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                                Sound study design and causal inference methods are essential to demonstrate the therapeutic efficacy, safety, and effectiveness of new therapies. In the rare diseases setting, the small patient population size, genotypic and phenotypic diversity, and the complexity and incomplete understanding of the disorder's progression challenge the use of typical parallel control designs. 

This paper reviews longitudinal designs and draws the parallel between some new and existing randomized studies in rare diseases and their less well-known controlled observational study designs. Authors provide examples of analyses in multiple rare disorders, including urea cycle disorder and cystic fibrosis.
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                                                                    Burke EA, Reichard KE, Wolfe LA, Brooks BP, DiGiovanna JJ, Hadley DW, Lehky TJ, Gropman AL, Tifft CJ, Gahl WA, Toro C, Adams D.
                                  Am J Med Genet A. 2020 May;182(5):1278-1283. doi: 10.1002/ajmg.a.61542. Epub 2020 Mar 9. PMID: 32150337, PMCID: PMC7167353.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Chronic liver disease and impaired hepatic glycogen metabolism in argininosuccinate lyase deficiency.
                                                                    Burrage LC, Madan S, Li X, Ali S, Mohammad M, Stroup BM, Jiang MM, Cela R, Bertin T, Jin Z, Dai J, Guffey D, Finegold M; Members of the Urea Cycle Disorders Consortium (UCDC), Nagamani S, Minard CG, Marini J, Masand P, Schady D, Shneider BL, Leung DH, Bali D, Lee B.
                                  JCI Insight. 2020 Feb 27;5(4):e132342. doi: 10.1172/jci.insight.132342.
                                

                              

                                                           
                              
                                In this study, researchers reviewed participant data from the Urea Cycle Disorders Consortium’s (UCDC) Longitudinal Study that included all types of UCD. The data suggested that individuals with argininosuccinate lyase deficiency (ASLD) and arginase deficiency had a higher prevalence of liver injury as compared to other types of UCD. Researchers assessed liver disease in individuals with ASLD and a laboratory mouse model of ASLD. Around 37% individuals with ASLD had increased ALT levels. Some of the ASLD participants were noted to have increased liver stiffness but normal ALT and AST levels.  

The results showed that a quarter of the participants with normal ALT levels had abnormal liver imaging or testing. The ASLD study mice also developed chronic liver damage. These mice had excessive hepatic glycogen, liver enlargement, and increased ALT and AST levels. Hepatic glycogen accumulation has also been found in other types of UCD. More research is needed to identify the role of hepatic glycogen in UCD, as it is unknown whether it leads to, is the cause of, or is at all connected to damage in the liver. This study shows the need to identify additional biomarkers of liver damage in UCD.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Developing interactions with industry in rare diseases: lessons learned and continuing challenges.
                                                                    Berry SA, Coughlin CR 2nd, McCandless S, McCarter R, Seminara J, Yudkoff M, LeMons C.
                                  Genet Med. 2020 Jan;22(1):219-226. doi: 10.1038/s41436-019-0616-9. Epub 2019 Jul 24.
                                

                              

                                                           
                              
                                The NIH established the Rare Diseases Clinical Research Network to address the unique challenges of performing research on rare diseases. The UCDC was one of the original ten consortia established. Based in part on financial incentives associated with the Orphan Drug Act of 1983 (a United States law that helped catalyze the development of drugs for rare diseases), biopharmaceutical and investment entities have an intense     interest in engaging with rare disease research consortia like the UCDC, which have compiled potentially valuable longitudinal data characterizing outcomes in a relatively large number of affected individuals.  Natural history data from the longitudinal study are invaluable not only for the many exploratory studies conducted by the UCDC, but also to industry partners seeking to develop new therapeutics to improve the lives of UCD patients and ultimately a cure.  

This publication discusses the ways in which the UCDC navigates industry relationships in the pursuit of developing therapeutics for UCD patients. For example, the UCDC has developed a    method for evaluating partnerships with private entities, established an Industry Relations Committee in 2015 to develop guiding principles, a policy and procedures for interacting with industry (including protection of data privacy), and managing  investigator conflict of interest.  By building a framework for   industry partnerships that guides us in resolving inevitable challenges, the UCDC can pursue novel and promising collaborations that can lead to breakthroughs in treatment for patients.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Evaluation of neurocognitive function of prefrontal cortex in ornithine transcarbamylase deficiency.
                                                                    Anderson A, Gropman A, Le Mons C, Stratakis C, Gandjbakhche A.
                                  Mol Genet Metab. 2020 Mar;129(3):207-212. doi: 10.1016/j.ymgme.2019.12.014. Epub 2020 Jan 10. PMID: 31952925. Full Text.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    From genotype to phenotype: Early prediction of disease severity in argininosuccinic aciduria.
                                                                    Zielonka M, Garbade SF, Gleich F, Okun JG, Nagamani SCS, Gropman AL, Hoffmann GF, Kölker S, Posset R; Urea Cycle Disorders Consortium (UCDC) and the European registry and network for Intoxication type Metabolic Diseases (E-IMD) Consortia Study Group.
                                  Hum Mutat. 2020 May;41(5):946-960. doi: 10.1002/humu.23983. Epub 2020 Jan 30.
                                

                              

                                                           
                              
                                Argininosuccinic aciduria (ASA), caused by a deficiency in argininosuccinate lyase (ASL), is one of the more common urea cycle disorder subtypes. ASA has a wide range of symptoms ranging from mild disease to individuals with significant neurocognitive deficiencies. In this study, researchers analyzed previously collected patient data and correlated these with a new method of enzymatic testing for ASL to determine if the activity level of ASL was a reliable predictor of disease severity. The data was collected from the Longitudinal Study of UCD conducted by the Urea Cycle Disorders Consortium (UCDC) and the European Registry and Network for Intoxication Type Metabolic Diseases (E-IMD). The results showed that individuals with ASA with 8% or less ASL activity had higher initial ammonia levels and more frequent hyperammonemic episodes per year, and those with 8.7% or less ASL activity had increased liver damage. Overall, older ASL patients performed worse than younger ASL patients, which points to the possibility of chronic cognitive deterioration. The difference was more pronounced for those with ASL activity below 24.3%, suggesting additional underlying factors that affect cognition below a certain level of ASL activity. Based on the outcomes of this and previous studies, there is a possibility that ASL activity levels could help caregivers predict disease severity in ASA patients and inform the development of more effective, individualized treatments.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Hemodynamics of Prefrontal Cortex in Ornithine Transcarbamylase Deficiency: A Twin Case Study.
                                                                    Anderson AA, Gropman A, Le Mons C, Stratakis CA, Gandjbakhche AH.
                                  Front Neurol. 2020 Aug 14;11:809. doi: 10.3389/fneur.2020.00809. PMID: 32922350; PMCID: PMC7456944.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Late Onset Ornithine Transcarbamylase Deficiency Triggered by an Acute Increase in Protein Intake: A Review of 10 Cases Reported in the Literature.
                                                                    Barkovich E, Gropman AL.
                                  Case Rep Genet. 2020 Apr 25;2020:7024735. doi: 10.1155/2020/7024735. PMID: 32373372; PMCID: PMC7197010. 
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Long-term effects of medical management on growth and weight in individuals with urea cycle disorders.
                                                                    Posset R, Garbade SF, Gleich F, Gropman AL, de Lonlay P, Hoffmann GF, Garcia-Cazorla A, Nagamani SCS, Baumgartner MR, Schulze A, Dobbelaere D, Yudkoff M, Kölker S, Zielonka M; Urea Cycle Disorders Consortium (UCDC); European registry and network for Intoxication type Metabolic Diseases (E-IMD).
                                  Sci Rep. 2020 Jul 20;10(1):11948. doi: 10.1038/s41598-020-67496-3.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Multimodal imaging in urea cycle-related neurological disease - What can imaging after hyperammonemia teach us.
                                                                    Sen K, Whitehead MT, Gropman AL.
                                  Transl Sci Rare Dis. 2020 Aug 3;5(1-2):87-95. doi: 10.3233/TRD-200048.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Novel imaging technologies for genetic diagnoses in the inborn errors of metabolism.
                                                                    Gropman AL, Anderson A.
                                  J Transl Genet Genom. 2020;4:429-445. doi: 10.20517/jtgg.2020.09. Epub 2020 Nov 13.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Phenotypic expansion of Bosch-Boonstra-Schaaf optic atrophy syndrome and further evidence for genotype-phenotype correlations.
                                                                    Rech ME, McCarthy JM, Chen CA, Edmond JC, Shah VS, Bosch DGM, Berry GT, Williams L, Madan-Khetarpal S, Niyazov D, Shaw-Smith C, Kovar EM, Lupo PJ, Schaaf CP.
                                  Am J Med Genet A. 2020 Apr 10. doi: 10.1002/ajmg.a.61580. PMID: 32275123.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Severity-adjusted evaluation of newborn screening on the metabolic disease course in individuals with cytosolic urea cycle disorders.
                                                                    Posset R, Kölker S, Gleich F, Okun JG, Gropman AL, Nagamani SCS, Scharre S, Probst J, Walter ME, Hoffmann GF, Garbade SF, Zielonka M; Urea Cycle Disorders Consortium (UCDC) and the European registry and network for Intoxication type Metabolic Diseases (E-IMD) consortia study group.
                                  Mol Genet Metab. 2020 Dec;131(4):390-397. doi: 10.1016/j.ymgme.2020.10.013. Epub 2020 Nov 7.
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                                                                    ASL Metabolically Regulates Tyrosine Hydroxylase in the Nucleus Locus Coeruleus.
                                                                    Lerner S, Anderzhanova E, Verbitsky S, Eilam R, Kuperman Y, Tsoory M, Kuznetsov Y, Brandis A, Mehlman T, Mazkereth R; UCDC Neuropsychologists, McCarter R, Segal M, Nagamani SCS, Chen A, Erez A.
                                  Cell Rep. 2019 Nov 19;29(8):2144-2153.e7. doi: 10.1016/j.celrep.2019.10.043.
                                

                              

                                                           
                              
                                The researchers developed a laboratory mouse model with ASL deficiency in specific regions of the brain and showed that argininosuccinate lyase (ASL) is required for the normal function of the nucleus locus coeruleus (LC) in the brain. LC is the main source of norepinephrine in the brain (an important chemical messenger in the brain and a stress hormone).  Loss of ASL in the LC results in low amounts of nitric oxide (NO) which leads to the reduced amount and activity of tyrosine hydroxylase (TH), an enzyme needed to produce dopamine and norepinephrine. The mice with ASL deficiency in LC showed decreased amounts of dopamine and norepinephrine in the brain, displayed higher blood pressure, increased motor activity, and increased sensitivity to develop seizures. Treatment of these mice with donor NO resulted in lower blood pressure and less seizure activity. 

Behavioral data previously collected from the Longitudinal Study of UCDs (Urea Cycle Disorders) conducted by the Urea Cycle Disorders Consortium showed 55% of participants with ASLD displayed lower attention spans during study visits, compared to 39.4% of participants with another  UCD—argininosuccinate synthase deficiency (ASS1D/Citrullinemia). The results were similar for participants who did not have any documented episodes of hyperammonemia, which can affect behavior and cognition. Eighteen percent of participants with ASS1D without documented hyperammonemic events self-reported lower attention spans, compared to 54% of participants with ASLD. More research into the unique neurocognitive characteristics of ASLD will help improve treatment and management.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Early prediction of phenotypic severity in Citrullinemia Type 1.
                                                                    Zielonka M, Kölker S, Gleich F, Stützenberger N, Nagamani SCS, Gropman AL, Hoffmann GF, Garbade SF, Posset R; Urea Cycle Disorders Consortium (UCDC) and the European Registry and Network for Intoxication type Metabolic Diseases (E-IMD) Consortia Study Group.
                                  Ann Clin Transl Neurol. 2019 Sep;6(9):1858-1871. doi: 10.1002/acn3.50886. Epub 2019 Aug 30.
                                

                              

                                                           
                              
                                Citrullinemia type1(ASS1D), also known as argininosuccinate synthase deficiency (ASS1D), is an inherited UCD that is detectable by newborn screening. The severity of the disease is variable, with health outcomes ranging from dangerous levels of hyperammonemic brain damage to mild, unnoticeable symptoms. Infant mortality rate for this disease has remained high over the decades despite the implementation of early treatment interventions. In this study, researchers evaluated a new test that could possibly predict the severity of ASS1D , based on the activity level of the enzyme argininosuccinate synthetase 1 (ASS1), which has been shown in previous studies to predict the severity of other inborn errors of metabolism.  

Participant data was collected from the Longitudinal Study of UCD conducted by the Urea Cycle Disorders Consortium (UCDC) and the European Registry and Network for Intoxication Type Metabolic Diseases (E-IMD). The researchers used a newly established assay to measure enzymatic activity of ASS1. The results showed that participants with ASS1D with ASS1 activity at 8.1% or lower experienced more frequent and severe hyperammonemic events and poorer cognitive function than participants with ASS1 activity above 8.1%. Additionally, participants with 26.6% or lower ASS1 activity had participated in special education programs, and those with 19.3% or lower ASS1 activity suffered more often from movement disorders. Participants with 4.8% or lower ASS1 activity were more likely to undergo liver transplantation. These results suggest that this enzymatic activity method could be useful in the clinical outcome prediction.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Hepatic arginase deficiency fosters dysmyelination during postnatal CNS development.
                                                                    Liu XB, Haney JR, Cantero G, Lambert JR, Otero-Garcia M, Truong B, Gropman A, Cobos I, Cederbaum SD, Lipshutz GS.
                                  JCI Insight. 2019 Sep 5;4(17):e130260. doi: 10.1172/jci.insight.130260.
                                

                              

                                                           
                              
                                Arginase deficiency is classified as a urea cycle disorder (UCD), as arginase is necessary in the breakdown of ammonia in the body. However, unlike other urea cycle disorders, hyperammonemia is uncommon with arginase deficiency. Complications that arise in this disorder such as paralysis, muscle stiffening, involuntary muscle contractions and overactive reflexes are also associated with cerebral palsy. Additionally, complications in arginase deficiency often occur later compared to other UCDs. In this study, researchers found that mice with arginase deficiency had abnormal myelin pattern in the brain and the spinal cord. Treatment of these arginase deficiency mice with arginase 1 gene therapy rescued these abnormal myelin patterns.

Due to its unique characteristics among urea cycle disorders, the researchers suggest arginase deficiency be categorized as a leukodystrophy, a group of rare metabolic genetic disorders that affect the brain and spinal cord. This study did not label the cause of muscle and nerve failure within the disorder, yet supports the importance of ongoing neonatal screening, early intervention to normalize arginase production in the body. They also suggest that early postnatal liver-based gene therapy may be of use in preventing neurological abnormalities.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Impact of Diagnosis and Therapy on Cognitive Function in Urea Cycle Disorders.
                                                                    Posset R, Gropman AL, Nagamani SCS, Burrage LC, Bedoyan JK, Wong D, Berry GT, Baumgartner MR, Yudkoff M, Zielonka M, Hoffmann GF, Burgard P, Schulze A, McCandless SE, Garcia-Cazorla A, Seminara J, Garbade SF, Kölker S; Urea Cycle Disorders Consortium and the European Registry and Network for Intoxication Type Metabolic Diseases Consortia Study Group.
                                  Ann Neurol. 2019 Jul;86(1):116-128. doi: 10.1002/ana.25492. Epub 2019 May 13.
                                

                              

                                                           
                              
                                As intellectual and developmental disabilities are common in individuals diagnosed with urea cycle disorders (UCD), the purpose of this study was to evaluate the impact of diagnostic and treatment methods on cognitive outcomes such as thinking, reasoning, remembering, imagining, and learning.  Results from neurocognitive testing of 503 individuals with UCD enrolled in the Longitudinal Study of UCD conducted by the UCD Consortium (UCDC) and the European Registry and Network for Intoxication Type Metabolic Diseases (E-IMD) from 2006 to 2016 were studied. 

IQ scores less than 70, indicating intellectual disability,  were associated with UCD type and early disease onset. The height of initial peak plasma ammonium level was associated with poorer neurocognitive outcomes in proximal UCDs (CPS1, OTCD). Individuals with citrullinemia (argininosuccinate synthetase deficiency, ASS1D) and argininosuccinate lyase deficiency (ASLD) who were identified by newborn screening but did not have symptoms at diagnosis had better outcomes than those diagnosed after having symptoms. Additionally, early liver transplantation appeared to be beneficial.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Impairment of cognitive function in ornithine transcarbamylase deficiency is global rather than domain-specific and is associated with disease onset, sex, maximum ammonium, and number of hyperammonemic events.
                                                                    Buerger C, Garbade SF, Dietrich Alber F, Waisbren SE, McCarter R, Kölker S, Burgard P; Urea Cycle Disorders Consortium.
                                  J Inherit Metab Dis. 2019 Mar;42(2):243-253. doi: 10.1002/jimd.12013. Epub 2019 Jan 22.
                                

                              

                                                           
                              
                                Ornithine transcarbamylase deficiency (OTCD) is the most common urea cycle disorder (UCD). OTCD presents with a wide range of symptom severity. In this study, the number of hyperammonaemic events, clinical findings, and cognitive functioning domains—intelligence (IQ), executive function, memory, visuomotor integration and visual perception—were compared across groups. The groups were separated according to disease onset type— late disease onset (clinical symptoms at more than 28 days old), early disease onset (clinical symptoms at 28 days old or less), or asymptomatic—sex, and age. Participant information collected by the Urea Cycle Disorders Consortium (UCDC) through the Longitudinal Study between 2006 and 2014 served as the data source, to include 300 OTCD participants who underwent psychological evaluations. Although mean scores of late onset and asymptomatic individuals were within 1 SD of the population norm (IQ = 85-115, which is the normal range for individuals with-out UCD, as well), asymptomatic participants attained significantly higher scores than late onset participants and males scored higher than females. Intelligence scores proved to correlate with overall cognitive functioning. The correlation between maximum ammonia concentration and intelligence correlated significantly higher in early onset than in late onset participants (i.e. higher ammonia levels correlated with lower IQ). Correlation between the number of hyperammonemic events and intelligence scores were similar for early onset and late onset individuals. The number of clinical symptoms was significantly associated with intelligence, but not with scores in other domains. Results suggest that OTCD has a global impact on cognitive functioning rather than a specific effect on distinct cognitive domains (executive function, memory, visual-motor integration, visual perception).
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Long-term safety and efficacy of glycerol phenylbutyrate for the management of urea cycle disorder patients.
                                                                    Diaz GA, Schulze A, Longo N, Rhead W, Feigenbaum A, Wong D, Merritt JL 2nd, Berquist W, Gallagher RC, Bartholomew D, McCandless SE, Smith WE, Harding CO, Zori R, Lichter-Konecki U, Vockley J, Canavan C, Vescio T, Holt RJ, Berry SA.
                                  Mol Genet Metab. 2019 Jul 10. pii: S1096-7192(19)30323-3. PMID: 31326288. Full Text.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Neuropsychological attributes of urea cycle disorders: A systematic review of the literature.
                                                                    Waisbren SE, Stefanatos AK, Kok TMY, Ozturk-Hismi B.
                                  J Inherit Metab Dis. 2019 Jul 3. PMID: 31268178, Full Text.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    The m.11778 A > G variant associated with the coexistence of Leber's hereditary optic neuropathy and multiple sclerosis-like illness dysregulates the metabolic interplay between mitochondrial oxidative phosphorylation and glycolysis.
                                                                    Uittenbogaard M, Brantner CA, Fang Z, Wong LJ, Gropman A, Chiaramello A.
                                  Mitochondrion. 2019 May;46:187-194. doi: 10.1016/j.mito.2018.06.001. Epub 2018 Jun 8.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Transatlantic combined and comparative data analysis of 1095 patients with urea cycle disorders-A successful strategy for clinical research of rare diseases.
                                                                    Posset R, Garbade SF, Boy N, Burlina AB, Dionisi-Vici C, Dobbelaere D, Garcia-Cazorla A, de Lonlay P, Teles EL, Vara R, Mew NA, Batshaw ML, Baumgartner MR, McCandless SE, Seminara J, Summar M, Hoffmann GF, Kölker S, Burgard P; Additional individual contributors of the UCDC and the E-IMD consortium.
                                  J Inherit Metab Dis. 2019 Jan;42(1):93-106. doi: 10.1002/jimd.12031.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Untargeted metabolomic profiling reveals multiple pathway perturbations and new clinical biomarkers in urea cycle disorders.
                                                                    Burrage LC, Thistlethwaite L, Stroup BM, Sun Q, Miller MJ, Nagamani SCS, Craigen W, Scaglia F, Sutton VR, Graham B, Kennedy AD; Members of the UCDC,, Milosavljevic A, Lee BH, Elsea SH.
                                  Genet Med. 2019 Sep;21(9):1977-1986. doi: 10.1038/s41436-019-0442-0. Epub 2019 Jan 23.
                                

                              

                                                           
                              
                                Urea cycle disorders (UCDs) are screened and diagnosed through the use of biochemical and molecular testing. If biomarkers of UCDs, such as elevated (higher) levels of ammonia and arginine, are present in a patient’s screening tests, an analysis of their genetic composition (makeup) will confirm the disorder. However, this may not be a reliable method of diagnosis in all cases, as ornithine transcarbamylase deficiency (OTCD) can be difficult to identify due to the nature of the disorder. Untargeted metabolomic profiling has become an important tool in diagnosis and management of UCDs because it is able to detect biomarkers of UCDs that might not be captured by the traditional methods of diagnosis. In this study, samples from 48 subjects that were collected during routine clinical visits and samples from the Urea Cycle Disorders Consortium (UCDC) Longitudinal Study were analyzed with metabolomic profiling. Results from the analyses found known biomarkers of UCDs.
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                                                                    "Cerebral palsy" in a patient with arginase deficiency.
                                                                    Jichlinski A, Clarke L, Whitehead MT, Gropman A.
                                  Semin Pediatr Neurol. 2018;26:110-114. Full Text.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    A randomized trial to study the comparative efficacy of phenylbutyrate and benzoate on nitrogen excretion and ureagenesis in healthy volunteers.
                                                                    Nagamani SCS, Agarwal U, Tam A, Azamian M, McMeans A, Didelija IC, Mohammad MA, Marini JC.
                                  Genet Med. 2018 Jul;20(7):708-716. doi: 10.1038/gim.2017.167. Epub 2017 Oct 12.
                                

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Argininosuccinate Lyase Deficiency Causes an Endothelial-Dependent Form of Hypertension.
                                                                    Kho J, Tian X, Wong WT, Bertin T, Jiang MM, Chen S, Jin Z, Shchelochkov OA, Burrage LC, Reddy AK, Jiang H, Abo-Zahrah R, Ma S, Zhang P, Bissig KD, Kim JJ, Devaraj S, Rodney GG, Erez A, Bryan NS, Nagamani SCS, Lee BH.
                                  Am J Hum Genet. 2018 Aug 2;103(2):276-287. doi: 10.1016/j.ajhg.2018.07.008.
                                

                              

                                                           
                              
                                Key Point: A chemical deficiency associated with ASLD often leads to high blood pressure. Nitric oxide supplementation is currently being investigated in clinical trials as a treatment option for individuals with ASLD. 

In this study, the investigators used mice with argininosuccinate lyase deficiency (ASLD) and cells from patients with ASLD to study the mechanisms involved in causing high blood pressure in this disorder, which is the second most common UCD (Figure 4). The investigators show that loss of the urea cycle enzyme ASL in the lining cells of the blood vessels leads to reduction of a chemical called nitric oxide (NO) and an increase in oxidative stress that lead to vascular dysfunction. Using data from a human trial that was funded by the Urea Cycle Disorders Consortium (UCDC), they also show that the blood pressure in individuals with ASLD can be elevated. The results of this study can have potential treatment implications. Currently, nitric oxide supplementation is being investigated in clinical trials as a treatment option for individuals with ASLD.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Biochemical markers and neuropsychological functioning in distal urea cycle disorders.
                                                                    Waisbren SE, Cuthbertson D, Burgard P, Holbert A, McCarter R, Cederbaum S; Members of the Urea Cycle Disorders Consortium.
                                  J Inherit Metab Dis. 2018 Jul;41(4):657-667. doi: 10.1007/s10545-017-0132-5. Epub 2018 Feb 8.
                                

                              

                                                           
                              
                                The urea cycle breaks down ammonia into urea, which is then excreted (released) through urine; urea cycle disorders (UCDs) occur when a step in the urea cycle process is disrupted. Ammonia accumulation is shared amongst the different UCD types, but each individual UCD can have distinctive (unique) effects on the body. This report examines links between biochemical markers (ammonia, glutamine, arginine, citrulline) and neuropsychological test results in three UCD subtypes - argininosuccinic acid synthetase deficiency (ASD or citrullinemia type I), argininosuccinic acid lyase deficiency (ASA or ALD), and arginase deficiency (ARGD). Using data previously collected by the Urea Cycle Disorders Consortium’s Longitudinal Study, the investigators evaluated the neuropsychological tests and lab results of 145 participants (Figure 2). The neurological tests measured for intelligence (IQ), verbal and visual abilities, motor function and memory. As a result, the mean full scale IQ was below the population mean of 100 ± 15 for all groups: (ASD = 79 ± 24; ASA = 71 ± 21; ARGD = 65 ± 19), and the greatest deficits were noted in visual performance and motor skills for all groups. The biomarkers that most reliably indicated poor overall neuropsychological performance were ammonia and citrulline for ASD participants; ammonia, glutamine, and citrulline for ASA participants; and arginine, ammonia and citrulline for ARGD participants. Recognizing biomarker profiles is useful in deter-mining the most appropriate treatments.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Conducting an investigator-initiated randomized double-blinded intervention trial in acute decompensation of inborn errors of metabolism: Lessons from the N-Carbamylglutamate Consortium.
                                                                    Ah Mew N, Cnaan A, McCarter R, Choi H, Glass P, Rice K, Scavo L, Gillespie CW, Diaz GA, Berry GT, Wong D, Konczal L, McCandless SE, Coughlin CR, II, Weisfeld-Adams JD, Ficicioglu C, Yudkoff M, Enns GM, Lichter-Konecki U, Gallagher R, Tuchman M.
                                  Ah Mew N, Cnaan A, McCarter R, Choi H, Glass P, Rice K, Scavo L, Gillespie CW, Diaz GA, Berry GT, Wong D, Konczal L, McCandless SE., Coughlin CR, II, Weisfeld-Adams JD, Ficicioglu C, Yudkoff M, Enns GM, Lichter-Konecki U, Gallagher R, Tuchman M. Conducting an investigator-initiated randomized double-blinded intervention trial in acute decompensation of inborn errors of metabolism: Lessons from the N-Carbamylglutamate Consortium. Translational Science of Rare Diseases. 2018; 3: 157–170.
                                

                              

                                                           
                              
                                Inborn errors of metabolism (IEMs), such as urea cycle disorders (UCDs), fall within the category of ultra-rare disorders in which 1 in 50,000 people have the disorder, many of whom die during childhood. This publication focuses on the challenges the N-carbamylglutamate Consortium (NCGC) faced while conducting two trials for N-carbamylglutamate (NCG), an approved treatment for N-acetylglutamate synthetase (NAGS) deficiency, one of the UCD subtypes that causes hyperammonemia. Among the topics discussed is the difficulty of recruiting and retaining eligible participants; enrollment numbers are largely affected by the small participant selection pools characteristic of rare diseases and missed opportunities to refer patients to open studies during routine clinical visits. It is preferable to enroll participants during non-crisis situations in order to avoid an exaggeration of the expected number of hyperammonemia events that could occur during a study. Partnerships with patient advocacy groups such as the National Urea Cycle Disorders Foundation (NUCDF) are crucial for rare disease studies as they pro-vide opportunities for researchers to educate and reach out to potential participants and their families and caregivers. Introspective publications such as this are valuable in the evaluation and improvement of study methods.
                              

                              

                                                         

                                                        
                              
                                

                                

                                
                                                                    Epigenetic modifiers promote mitochondrial biogenesis and oxidative metabolism leading to enhanced differentiation of neuroprogenitor cells.
                                                                    Uittenbogaard M, Brantner CA, Chiaramello A.
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