
Epidemiology 210  
Curt Johanson 
1 March 2019 



 
George Huntington’s lecture and essay “On Chorea” is 
most credited and namesake of disorder. (1,2) 
 
 several physicians were describing similar hereditary 
disorders in the 1800’s similar to Huntington’s,  
 



•  Named “on account of 
the dancing propensities of those who are 
affected by it” (George Huntington 1872, “On 
Chorea”)(1) 

•  From ancient greek  

•  Later the disorder is further described more 
completely with cognitive and emotional 
disturbances that develop later in disease 
progression (2,12) 

 



}  a hereditary disease marked by degeneration of 
the brain cells and causing chorea and 
progressive dementia. 

}  Gene for Huntington’s discovered 1993. (12) 

}  Huntington's disease (HD)  
autosomal dominant, parent to child 50/50 



Descriptive Epidemiology  
 caused by a CAG repeat expansion  

in the gene for  
huntingtin protein 
 on chromosome 4 (8,13  
 
 
 
 
 
 
 
 
 
 
 
Image stanford HD blog 

 
Prevalence is about 4–10 per 100 000 people in 
western countries, 1 in 25,000 at risk 
 
About 50–70% of the variability in age of onset is due 
to CAG repeat lengths (12,13) 
 
8% early onset (under 25) HD   
4-25% late onset HD >65 years old 
50-70% 25-50 (13) Image stanford HD blog 



}  From protein aggregation blog 

CAG repeat lengths of 40 and 
over are associated nearly 100% 
guarantee of symptom onset by 
age 65 years. (8) 
 
Protein chains become to long 
and have exposed receptor 
Allowing aggregation of 
multiple HTT huntintin proteins 
 
Neuronal death results 



Early / ProDromal – before symptoms and diagnosed 
through genetics only and sometimes family history. Late 
onset HD typically is missing family history (8, 13) 
 
Manifest –motor cognitive and mood disorders apparent- 
 
Late stage- severe impairment and institutionalization  



Motor Cognitive  Mood 

Gait Motor memory 
(driving, tying 
shoes) 

Anger  

Posture Delayed recall Depression 

Tongue/mouth 
/chewing 

Increased slowness Suicidal Ideation 

Incontinence Attention Anxiety 

Eye tracking and 
pursuit 

Executive tasks Obsessiveness 

Rigidity Delusions 

Hallucinations 

Reference 4,5,6,7 



1. Stevens at all and Stanford blog (1) 



Why? 
•  To Test the effect of a medications and treatment 

•   there needs to be a clear understanding of what early 
indicators of HD look like to show that symptoms can be 
changed across a population (5,6,10,16) 

•  To predict onset of symptoms so families can plan after 
genetic testing. (3, 5,6,7) 

General Problems 
•  Few cognitive tests or QOL “quality of life” assessments have 

been written and validated with large enough N  (5,7) 
•  accuracy and reliability in HD versus other Neurodegenerative 

Diseases.  (4,7) 
•  Relatively few longitudinal observational studies of HD but lately 

more registry and life course studies are ongoing (5) 



•  Assessments are great distinguishing 
stages of manifest HD in full onset 

 -measurable change of .72 
points /year in TFC) (6) 

Problems with functional Assessment 
•  TFC and FAS pre symptom genetic 

carriers scored %88 on all longitudinal 
assessments (5,6) 

•  Length, specificity and training of test 
giver. Habituation and familiarity with 
test instrument (6,7) 

Figure: Paulsen et al 



•  Ceiling effect found 
•  few indicators that correlated with approaching HD onset 

=occupational capacity and financial affairs(6) 

•  Solution? Other preHD assessment methods  

•  Biomarkers paired with functional deficit tests (Stout et al 
2018) (7,14,10) 

•  Imaging – match structure to function (7,10) 

•  Better testing methods – caregiver vs. family vs. patient self 
report (7) 

•  More sensitive questions specific to HD (6,7) 
 



How would you improve functional assessment 
in HD? 
 
What disorders could be mistaken for HD? 



History 
1. Stevens DL. The history of Huntington’s chorea. J R Coll 
Physicians Lond. 1972;6(3):271-82. In: ; 1972. 
2. Huntington G. On Chorea. JNP. 2003;15(1):109-112. doi:
10.1176/jnp.15.1.109 
 
Caregivers 
3. Roscoe LA, Corsentino E, Watkins S, McCall M, Sanchez-Ramos J. 
Well-being of family caregivers of persons with late-stage 
Huntington’s disease: lessons in stress and coping. Health Commun. 
2009;24(3):239-248. doi:10.1080/10410230902804133 
 
Cognitive Testing 
4. Unified Huntington’s Disease Rating Scale: reliability and 
consistency. Huntington Study Group. Mov Disord. 1996;11(2):
136-142. doi:10.1002/mds.870110204 
5. Lemiere J, Decruyenaere M, Evers-Kiebooms G, Vandenbussche E, 
Dom R. Cognitive changes in patients with Huntington’s disease 
(HD) and asymptomatic carriers of the HD mutation--a longitudinal 
follow-up study. J Neurol. 2004;251(8):935-942. doi:
10.1007/s00415-004-0461-9 
6. Paulsen JS, Wang C, Duff K, et al. Challenges assessing clinical 
endpoints in early Huntington disease. Mov Disord. 2010;25(15):
2595-2603. doi:10.1002/mds.23337 
7. Stout JC, Glikmann-Johnston Y, Andrews SC. Cognitive 
assessment strategies in Huntington’s disease research. Journal of 
Neuroscience Methods. 2016;265:19-24. doi:
10.1016/j.jneumeth.2015.12.007 
 
Descriptive Epidemiology 
8. Chaganti SS, McCusker EA, Loy CT. What do we know about Late 
Onset Huntington’s Disease? Journal of Huntington’s Disease. 
2017;6(2):95-103. doi:10.3233/JHD-170247 
 
9. Kraft P, Hunter D. Integrating epidemiology and genetic 
association: the challenge of gene-environment interaction. Philos 
Trans R Soc Lond, B, Biol Sci. 2005;360(1460):1609-1616. doi:
10.1098/rstb.2005.1692 
 
 
 
 
 
 

Imaging 
10. Squitieri F, Cannella M, Simonelli M, et al. Distinct brain volume 
changes correlating with clinical stage, disease progression rate, 
mutation size, and age at onset prediction as early biomarkers of 
brain atrophy in Huntington’s disease. CNS Neurosci Ther. 
2009;15(1):1-11. doi:10.1111/j.1755-5949.2008.00068.x 
 
Genetics 
11. Vittori A, Orth M, Roos RAC, Outeiro TF, Giorgini F, Hollox EJ. β-
Defensin Genomic Copy Number Does Not Influence the Age of 
Onset in Huntington’s Disease. Journal of Huntington’s Disease. 
2013;2(1):107-124. doi:10.3233/JHD-130047 
12. Tesla, Claudia M. Huntington disease: A quarter century of 
progress since the gene discovery - ScienceDirect. Journal of the 
Neurological Sciences. 2019;396:52-68. 
13. Osterloo, Mayke. Clinical and genetic characteristics of late-
onset Huntington’s disease - ScienceDirect. Parkinsonism & Related 
Disorders. November 2018. 
https://www.sciencedirect.com/science/article/pii/
S1353802018304905?via%3Dihub 
 
Biomarkers 
14. Rodrigues FB, Byrne L, McColgan P, et al. Cerebrospinal fluid 
total tau concentration predicts clinical phenotype in Huntington’s 
disease. Journal of Neurochemistry. 2016;139(1):22-25. doi:
10.1111/jnc.13719 
15. Niemelä V, Landtblom A-M, Blennow K, Sundblom J. Tau or 
neurofilament light—Which is the more suitable biomarker for 
Huntington’s disease? Blum D, ed. PLOS ONE. 2017;12(2):e0172762. 
doi:10.1371/journal.pone.0172762 
 
Treatment  
16. Mestre TA. Recent advances in the therapeutic development for 
Huntington disease. Parkinsonism & Related Disorders. December 
2018. doi:10.1016/j.parkreldis.2018.12.003 


