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UPSTATE NY & HUNTINGTON’S 
DISEASE 



RESEARCH 



• Palliative 
Reduce the signs and symptoms 

• Preventive 
Slow the onset or progression 

• Curative 
Halt the disease process 

TREATMENTS FOR HD 



•  Involuntary Movement 

•  Psychiatric Disturbance 

•  Cognitive Decline 

HUNTINGTON’S DISEASE 



STAGES OF HUNTINGTON DISEASE 



STAGES OF HUNTINGTON DISEASE 



ECF only severely 
impaired 
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home or 
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•  No single treatment for all symptoms 
•  Target troublesome symptoms 

–  Movement 
–  Mood 
–  Behavior 

•  Reduce/Stop as possible 
–  trial with careful monitoring 
–  withdraw if no clear benefit 

PRINCIPLES OF MANAGEMENT 

PRIMUM NON NOCERE 

EMOTIONAL 

MOTOR COGNITIVE 



•  Neuroleptics/Antipsychotics 
–  Typical – Haloperidol (Haldol®) 
–  Atypical – Aripiprazole (Abilify®) 

•  Dopamine depleting agents 
–  Tetrabenazine (Xenazine®) 

•  Benzodiazepines 
–  Clonazepam (Klonopin®) 
–  Diazepam (Valium®) 

•  Miscellaneous 
–  Amantadine (Symmetrel®) 

INVOLUNTARY MOVEMENTS 





INVOLUNTARY MOVEMENTS 

• Rigidity/stiffness 
• Advanced disease 

• Anti-parkinsonian medications 

• Amantadine (Symmetrel®) 
• Carbidopa/Levodopa (Sinemet®) 

• Dystonia 
• Clonazepam (Klonopin®) 
• Botulinum toxin (Botox®, Myobloc®) 



BALANCE AND FALLS 
• Can be early symptom 
• Causes: 

– Involuntary Movements 
– Medication 
– Environment 

• Management: 
– Slow down!!! 
– Lighting 
– Footwear 



REHABILITATION SERVICES 

•  Physical Therapy 
–  Strength 
–  Balance 
–  Gait assist device 
–  Seating 



AMBULATION ASSIST DEVICES 



REHABILITATION SERVICES 

•  Occupational Therapy 
•  Activities of Daily Living 
•  Devices & Gadgets 



REHABILITATION SERVICES 
•  Speech/Language pathology 

SWALLOWING 



DYSPHAGIA 

•  Positioning 
–  Upright posture 
–  Limit backward head 

•  Avoid distractions 
•  Control rate of intake 
•  Alternate bites with sips 
•  Provide small bites and sips. 
•  Swallows twice for every bite  
•  Gravies, sauces, & condiments  
•  No talking 



Table I Causes of death in HD; affected and at risk subjects.

Primary Underlying Primary, underlying, or contributory

Affected At risk Affected At risk Affected At risk
Causes of
death No % No % No % No % No % No %

Pneumonia 166 42-0 54 19-1 10 2-5 5 1-8 178 45-1 56 19 9
Cardiovascular
diseases 69 17-5 64 22-7 48 12-2 91 32-3 100 25-3 126 44-7
Cachexia 20 5-1 15 5-3 1 0 3 3 1.1 44 11 1 20 7-1
Suicide 21 5-3 13 4-6 22 5-6 12 4 3 22 5-6 15 5-3
HD 16 4-1 0 0 221 55-9 0 0 301 76-2 0 0
Neurological diseases* 4 1 0 2 0-7 25 6-3 5 1 8 31 7 8 10 3-5
Accidents 15 3-8 20 7-1 12 3 0 20 7 1 23 5-8 20 7-1
Neoplasms (malignant) 5 1-3 44 15-6 13 3-3 88 31-2 21 5-3 96 34-0
Othert 79 20-0 70 24-8 43 10.9 58 20-6 156 39 5 161 57-1
Total 395 100 282 100 395 100 282 100 - - - -

Proportions in the general population: cardiovascular diseases 47-6%; suicide 2-7%; neurological diseases 0-9%; neoplasms 25 1%.
* Apart from HD, subdural haematoma and cerebral haemorrhage.
t Includes gastrointestinal and urogenital diseases, respiratory diseases, infections, and unknown causes of death.

Results
The causes of death were grouped into nine
main groups as shown in table 1, where the
distributions of the primary causes of death
and the distributions of the underlying causes
of death for the 395 patients with HD and the
282 unaffected sibs are given. This table also
summarises any cause of death on the certifi-
cates; since each death certificate could have
up to five causes of death, these numbers and
percentages were not added.
For the HD patients the most frequent

primary cause of death was pneumonia
(42-0%), and for the unaffected sibs there were
two almost equally frequent primary causes,
cardiovascular disease (22-7%) and pneumonia
(19 1%).

Naturally, HD was the leading underlying
cause of death for the HD patients, but cardio-
vascular diseases were reported for 12-2%. For
the sibs the corresponding frequency was
32-3%, which with control for age was signi-
ficantly lower than the frequency in the general
Danish population (47-6%, p < 0001).
Table 2 shows the occurrence of suicides

according to age among the 395 HD patients,
the 282 unaffected sibs, and the general Danish
population in 1981. The proportion of deaths
from suicide was 5-6% among the HD subjects
and significantly higher than in the general
Danish population (2-7%, p<0 01). The pro-
portion among the sibs (5 3%) was also signi-
ficantly higher than in the general population
(p < 0 02).
Although the overall proportion of 5-6% in

the HD subjects was higher than the 2-7% for
the general population, the proportions in the
separate age groups below the age of 69 years

were lower for the HD patients. Conversely,
there were relatively few suicides in the
general population for ages above 70 years,
containing many deaths. However, the propor-
tions in the separate age groups were rather
uncertain because of the small numbers in the
groups, as indicated by the wide 95% confi-
dence intervals.
For the age groups 0 to 19, 20 to 29, and 50

to 59 the proportions of suicides were lower for
the HD subjects than for the sibs. For the age
groups 20 to 29 and 50 to 59 the proportions of
deaths from suicide were higher for the sibs
than for the general population.

Accidents as a primary cause of death oc-
curred with a frequency of 3-8% in the HD
patients and among the sibs with a frequency
of 7-1% (table 1); the frequencies were not
significantly different. The types of accident
are listed in table 3 from which it appears that
the accidents in the HD subjects and in the
sibs were of different types; 13 of the 23 HD
patients died from aspiration, but none of the
sibs, but among the latter traffic accidents were
more frequent. These traffic accidents were
striking: six persons (males aged 18 to 53
years) were alone in a car and suddenly drove
the car into the opposite lane where they
crashed with a truck. Further, three were poi-
soned with carbon monoxide, one died after
burns, and two were killed.
The proportion of all deaths attributed to

cancer was 5 3% in the 395 HD subjects (table
1). With control for age this frequency was
strikingly lower (p<O00001) than that found
for the general Danish population (25*1%),
even though the latter figure only represented
malignancy as the underlying cause of death.

Table 2 Suicides among 395 dead HD patients, 282 dead at risk subjects, and in the general Danish population
(number and percentages with 95% confidence intervals).

HD patients At risk subjects Danish population (1981)
Age group No of No of No of No of No of No of
(y) deaths suicides % deaths suicides % deaths suicides %

0-19 5 0 0 (0-52) 8 1 12-5 (0-53) 961 27 2-8 (2-4)
20-29 6 1 16-7 (0-64) 14 4 28-6 (8-58) 642 166 25-9 (22-29)
30-39 23 4 17-4 (5-39) 13 1 7-7 (0-36) 1022 252 24-7 (22-27)
40-49 70 9 12-9 (6-23) 16 2 12-5 (2-39) 1900 273 14 4 (13-16)
50-59 111 4 3-6 (1-9) 41 5 122 (4-26) 4710 313 66 (6-7)
60-69 109 2 1-8 (0-6) 56 0 0 (0-6) 10267 261 2-5 (2 2-2 8)
>70 71 2 28(0-10) 134 2 15(0-4) 36613 243 0-66(0-58-075)
Total 395 22 5-6 282 15 5-3 56115 1535 2-7

912 Sorensen, Fenger

Sorensen SA, J Med Genet 29; 911-914, 1992 

Table 1: Primary cause of death in 147 patients with Huntington disease

Cause of death N=147 100%
Known Cause:
-pneumonia 81 55.1
-suffocation 6 4.1
-pulmonary embolism 6 4.1
-cachexia 11 7.5
-cardiac diseases 16 10.9
-other neurological diseases 3 2.0
-shock/sepsis 7 4.8
-suicide 2 1.4
-euthanasia 5 3.4
-other causes 10 6.8

Discussion

With the information available, we found it plausible that significant more patients died from aspiration 
pneumonia, instead of a primary infectious pneumonia. It is most likely that dysphagia is the causative factor 
for this aspiration pneumonia. The relation between dysphagia leading to aspiration pneumonia is confirmed in 
patients with Parkinson disease (PD) and in elderly people. [8] [9] The leading cause of death in PD is aspiration 
pneumonia, for as much as 70%. And these patients also suffer from dysphagia. [8] [10] [11] In elderly people it 
is found that dysphagia is a common problem, and that dysphagia is the major pathophysiologic mechanism 
leading to aspiration pneumonia. [9] [12] Another interesting point is that it is likely that patients who died from 
an infectious pneumonia, still died because of aspiration. Because in most cases the cultures consisted of the 
staphylococcus aureus, klebsiella and candida albicans. When patients aspirate their saliva, patients can 
develop pneumonia, especially patients in the last stage of HD, who are mostly cachectic, in bad condition and 
with a poor resistance. Previous studies to the role of chronic conditions, health behaviors, and nutritional status 
have shown that these factors increases the risk of pneumonia.[13] [14] [15] On investigating the files of the 
deceased HD patients, a large proportion of the files, 32% did not contain the primary cause of death. 
Therefore, it seems that the files of the deceased HD patients are relatively inaccurate in recording causes of 
death. Other studies have also shown an inaccuracy rate. Haines and Conneally [4] had an overall rate of 66%. 
Alderson [16] found an overall accuracy rate of 61%. Thus, our overall rate of 68.1% is not unusual. Because of 
this overall rate, it seems likely that more patients died of aspiration pneumonia. Some of these patients were 
described with suffering from dysphagia, and repeated pneumonias in their last period of life. As said these 
issues have influence on developing aspiration pneumonia. To conclude, our data suggest that aspiration 
pneumonia is the most prominent primary cause of death in HD, which is in accordance with the literature. As 
the source data showed to be rather incomplete, lacking information about the clinical status of the patients 
regarding dysphagia, we started to develop a dysphagia assessment scale to get better insight in the 
prevalence of dysphagia and its consequences for the development of pneumonia.
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NUTRITION 



•  Calorie Intake 
–  High calorie foods 
–  Easy to swallow foods (thickeners) 
–  Assistance during meals 
–  Multiple meals (5/day) 
–  Ready snack access 
–  Limit Dairy (increase mucus) 

•  Medication 
–  Medical marijuana 
–  Hormonal therapy 

•  Feeding Tubes 
–  PEG 
–  J-tube 

NUTRITION 



COMMUNICATION 
•  Speak slowly 
•  Repeat 
•  Keep sentences short 
•  Speak louder (deep breath) 
•  Use alternative techniques 

–  Word/alphabet/picture 
boards 

–  Electronic devices 

•  Eliminate distractions 
•  Keep it simple 

–  Yes/No 
•  One question at a time 
•  Gestures/expressions 
•  Ask for clarification 

–  Repeat what was said 
–  Keep to familiar topics 

•  Be patient 



•  Timing 
•  Speed of cognitive processing 
•  Emotion 
•  Olfaction 
•  Memory 
•  Attentional deficits 
•  Executive function 
•  Communication 

Curr Neurol Neurosci Rep (2011) 11:474-483 

COGNITIVE IMPAIRMENT 



Effect of donepezil on
motor and cognitive

function in
Huntington disease

Abstract—Striatal cholinergic dysfunction may be important in Huntington
disease (HD). We studied whether donepezil improves chorea, cognition, and
quality of life (QoL) in HD. Thirty patients were randomly assigned to treat-
ment with donepezil or placebo. At the doses studied, donepezil did not im-
prove chorea, cognition, or QoL. Adverse events were similar between both
groups. Based on this small sample study, donepezil was not an effective
treatment for HD.

NEUROLOGY 2006;67:1268–1271

E. Cubo, MD, PhD; K.M. Shannon, MD; D. Tracy, MD; J.A. Jaglin, RN; B.A. Bernard, PhD;
J. Wuu, ScM; and S.E. Leurgans, PhD

Most treatment reports in Huntington disease (HD)
consist of small series or case reports with a few
small controlled trials, with chorea as the most fre-
quent endpoint outcome. Neuroleptic drugs and
dopamine-depleting drugs are poorly tolerated and
seem to accelerate motor and cognitive decline. Atyp-
ical antipsychotic drugs and NMDA amantadine are
a new approach for treating HD, but more controlled
trials are still warranted.1 In HD animal models,
paroxetine, a selective serotonin reuptake inhibitor
drug, has been reported to attenuate motor dysfunc-
tion. However, in humans there are case reports of
HD chorea exacerbation by fluoxetine.2,3

Anatomic and pharmacologic evidence suggest
that damage of the cholinergic system is responsible
for at least some aspects of HD. However, striatal
cholinergic neurons degenerate in HD, causing
dopamine, glutamate, and !-aminobutyric acid neu-
rotransmitter disturbances. Conversely, anticho-
linergic drugs may increase the chorea; moreover,
cholinergic agents have been reported to have bene-
ficial aspects.4-7 In addition, because cholinomimetic
drugs improve attention and verbal fluency, domains
classically impaired in HD patients, it might be ex-
pected that administration of donepezil (an acetyl-
cholinesterase inhibitor used to treat patients with
mild to moderate Alzheimer disease [AD]), would
confer symptomatic relief to these patients. To eval-
uate the safety and efficacy of donepezil in patients
with HD, we conducted a longitudinal, randomized,
double-blind, placebo-controlled study.

Methods. This study was approved by the local institutional
review board. All subjects gave their written informed consent to
participate.

Subjects. Male and female subjects older than 18 years
were included if they had either a positive test result for the
HD mutation or a positive family history of chorea and psychi-
atric disorder, and had a minimum total score of 6 in chorea
items (sum of items 12a through g; range 0 to 28) of the Unified
Huntington’s Disease Rating Scale (UHDRS). Exclusion criteria
were pregnant or breastfeeding women, sensitivity to donepezil,
depression (Hamilton Disease Rating scale score for depression
! 15), history of stereotaxic brain surgery for HD, and use of
cholinergic/anticholinergic/antidopaminergic drugs within 4
weeks before enrollment. To evaluate the safety and because
the primary endpoint was chorea, we decided to exclude de-
mented HD patients according to Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition criteria and those
with a Mini-Mental State Examination score lower than 24.
During this trial, medications with CNS effects were not al-
lowed to be changed or new administration.

Procedure. Thirty patients with HD were randomly assigned
into either active or placebo groups using a random-length per-
muted blocks design (this approach prevents imbalances in the
numbers randomized to each treatment arm). The study biosta-
tistician provided the randomization assignment for each sub-
ject to the drug preparer at the baseline visit. Drug and placebo
were administered for 6 weeks each, with an initial daily dose
of 5 mg increasing to 10 mg for 6 more weeks. Patients were
evaluated at baseline, 6 weeks (5-mg dose), and 12 weeks
(10-mg dose).

Assessment tools. Vital signs and surveillance for adverse ef-
fects were collected at each visit. The UHDRS was used to evalu-
ate motor performance (total motor score and separately UHDRS
chorea and UHDRS bradykinesia subscores [sum of items 6, 7,
9, and 10; range 0 to 28]). The UHDRS functional assessments
included the independence scale, the functional checklist, and
the total functional capacity score. Cognitive function (memory,
attention, language, and executive and spatial functions) was
evaluated using the cognitive portion of the Alzheimer Disease
Assessment Scale, and UHDRS (verbal fluency test [FAS], sym-
bol digit modalities test [SDMT], Stroop black and white and
Stroop interference tests, and Wechsler Adult Intelligence Sur-
vey III symbol searching raw score). Quality of life (QoL) was
evaluated by using a modified Sickness Impact Profile (SIP)
scale.

Statistical analysis. Power calculation was established tak-
ing into account the mean change of chorea for the placebo and
the donepezil groups, and the within-group SD of the change
scores to detect a 30% improvement of the total UHDRS chorea
score. Power calculation estimated that randomizing 15 pa-
tients per group gave appropriate power, even projecting 20% to
25% dropouts. Chorea change was used as the primary outcome
measure. The secondary outcome measures were any improve-
ment of the total score of cognition, overall motor function,
functional status, and QoL. Comparisons between placebo and
donepezil groups from baseline to week 6 or 12 were performed
using the nonparametric Wilcoxon rank sum test. To account
for the large number of comparisons made, the level of signifi-
cance was set at 0.01 (two-sided).
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COGNITIVE IMPAIRMENT 
that can be swallowed easily (Logemann,

1998), if medication is attuned to meal-

times and if physical activity is limited

prior to eating (Buchholz, 1997).
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Huntington’s disease (HD) is an autoso-

mal dominant neurodegenerative disease

characterized by progressive chorea,

dementia and behavioural disturbances.

Significant losses of acetylcholine and cho-

line acetyltransferase activity are observed

in striatum and also nucleus accumbens

and hippocamus in HD patients’ brains

(Spokes, 1980; Martin, 1984; Kanazawa

et al., 1985). The activity of acetylcholin-

esterase is on the other hand preserved

(Ferrante et al., 1987), as are hippocampal

post-synaptic muscarinic M1 receptors

(Lange et al., 1992), which suggests pre-

synaptic cholinergic dysfunction, as in

Alzheimer’s disease (Francis et al., 1999).

Secondary generation cholinesterase

inhibitors, such as donepezil and rivastig-

mine are well known to improve cognitive

and global functioning in Alzheimer’s

disease (Roesler et al., 1999). Studies also

showed efficacy of rivastigmine on cogni-

tive and neuropsychiatric symptoms in

patients with Parkinson’s disease

(Reading et al., 2001) and Lewy body

disease (Grace et al., 2001).

We hypothesized that according to

cholinergic deficit and clinical features

rivastigmine could improve motor, cogni-

tive and behavioural functions in HD.

Four symptomatic patients, three

females and one male (age 50–59 years,

duration of HD 2–4 years) with genetically

confirmed HD participated in the study.

Patients were started on rivastigmine

2 · 1.5 mg. The dose was escalated to

2 · 3 mg after 14 days. Patients did not

receive other symptomatic HD therapy for

at least 4 weeks before introduction in the

study. They were evaluated at baseline and

after 26 weeks of therapy. All modalities

of Unified Huntington’s Disease Rating

Scale test (UHDRS) were used to assess

efficacy of therapy (Huntington Study

Group, 1996). In addition Mimi Mental

State Examination test, Trail Making tests

and an event-related potential studies were

carried out for assessment of cognitive

impairment. An auditory oddball task was

used for measuring reaction times as

previously described (Pirtošek et al.,

2001).

Three patients completed the study. No

side-effects were present in all of them, the

fourth patient withdrew from the study

because of a severe paranoid reaction

which appeared shortly after the intro-

duction of rivastigmine.

The details of the treatment trial are

present in Table 1. The results show the

tendency of improvement on almost all

cognitive tests and behavioural part of

UHDRS. An event-related potential study

additionally reveal shorter reaction times

in auditory oddball task at 26 weeks of

treatment (Fig. 1). The results of motor

and functional subscales of UHDRS show

no improvement.

Table 1 Cognitive, behavioural and func-

tional assessment at baseline and 26 weeks in

HD patients receiving rivastigmine (n ¼ 3) Test

Normal ref.

(for age 56)

Baseline

(range)

26 weeks

(range)

Stroop interference test

a. Color naming (points) 69 57 (37–72) 63 (41–79)

b. Word reading (points) 97 39 (32–42) 49 (47–52)

c. Interference (points) 36 29 (25–33) 29 (18–36)

Symbol digit modalities test (points) 43 33 (18–53) 33 (20–48)

Verbal fluency test (points) 39 14 (9–21) 22 (13–28)

Trail making test a (seconds) 130 (69–216) 84 (67–114)

Trail making test b (seconds) 215 (181–282) 176 (155–186)

MMSE (points) 28 26 (22–29) 27 (23–30)

Motor assessment UHDRS (points) 36 (20–61) 33 (17–56)

Behavioural assessment UHDRS (points) 18 (10–22) 13 (10–15)

Functional assessment UHDRS (points) 21 (18–24) 22 (20–24)

Independence scale UHDRS (points) 80 (80–90) 80 (80–90)

Functional capacity UHDRS (points) 8 (7–11) 9 (7–11)

! 2002 EFNS European Journal of Neurology 9, 687–702
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•  Galantamine (Reminyl®) 
•  Memantine (Namenda®) 



DEPRESSION 

J Neuropsych Clin Neurosci 2005;17:496-502 



BEHAVIOR 

Neuropsych Neuropsychol Behav Neurol 2001 Oct-Dec;14(4):219-26 



APATHY 

•  No established pharmacological treatments 

•  Education of patient, family & care team 

•  Psychological measures – structured 
environment (day care, exercise, etc.) 



AFFAIRS IN ORDER 

•  Making informed & considered decisions 
•  Advanced Directives:  

–  Living Will 
–  Healthcare Proxy 
–  Durable Power of Attorney 

•  Home care 
•  Assisted care/living 
•  Institutional care 



END-OF-LIFE DISCUSSIONS 

experiences were also mentioned and discussed. All interviews
were recorded and fully transcribed. As our study was explora-
tive, we used open coding. The transcripts were read and cate-
gorised into similar subject areas using inductive coding.7

Representative quotations were chosen to demonstrate the
themes identified.

RESULTS
All physicians have more than 5 years experience in their field
of expertise. Two general practitioners had a HD patient in
their practice and performed euthanasia and two have a HD
patient with whom they discuss their advance directive regularly.
The nursing home physicians all work or worked in specialised
HD units of a nursing home, except one. Three nursing home
physicians performed euthanasia or PAS in HD. The psychia-
trists and neurologists are specialised in HD (table 1).

Conversations about end-of-life wishes
Most respondents feel that talking about end-of-life wishes can
bring peace of mind to a patient and that having the conversa-
tion sometimes makes the subject less pressing.

Respondent (R) 13: ‘If subjects are not talked about, they
become bigger. So I believe that if you discuss it regularly it can
prevent euthanasia, or to put it differently, it can have the result
that patients decide they no longer want euthanasia; it is no
longer necessary.’ R 4: ‘A more peaceful state of mind can be
achieved when a patient talks about euthanasia. Peace in the
knowledge that they will get help when needed. If counselling
and support are provided in most cases you will not reach the
point of really considering euthanasia.’

Some respondents indicated some hesitation to start the con-
versation. R 13: ‘I talk about the subject when a patient starts
the conversation. I do not enter into the conversation spontan-
eously. Not because I think it is difficult, but because I leave it
up to the patient to express themselves about this subject.’ R
15: ‘I do not consider talking about euthanasia to be part of my
job. Unless the conversation is initiated by the patient.’ R 14: ‘I
never ask about this myself. Because I feel that a patient should
start the conversation. I thought about this for a long time, but I
feel that if a patient is afraid to talk about the subject of euthan-
asia, then the patient is not ready for it.’

On the other hand, respondents remarked that euthanasia and/
or PAS is an option a patient should know about. R 2: ‘I told my
patient, I’m open to talk about the subject and to perform
euthanasia, but it is a journey we should make together.’ R 1: ‘I
promised my patient I would help him, although this promise
was emotionally difficult for me as a physician.’

Advance directives and the role of the physician
The respondents explore the reasons for thinking about drawing
up an advance directive with their patients. R 6: ‘The advantage
of this disease is that patients do have some idea about what
their future will be like. Many of them think about the end of
life.’

The physicians usually also explain to the patient what they
can expect from their physician, especially if the questions
concern euthanasia or PAS. The physicians explain that drawing
up an advance directive is letting the physician know what your
wishes and values are, but it is not a guarantee that the result
wished for by the patient will be reached. R 4: ‘He trusts us that
we will help him in due course. Although I always tell all my
patients that euthanasia is not a right.’ General practitioners
usually discuss the advance directive frequently when the wish
becomes current or pressing and when it is brought up by the
patient. Otherwise the advance directive becomes part of the
patients’ file.

When the interviewer mentioned that euthanasia or PAS is
possible based on a request by advance directive, several physi-
cians responded that an advance directive was a useful and
helpful document in determining the will of the patient, but not
a document on which they would act. R 6: ‘It is the actual wish
that counts. If this wish no longer exists, the advance directive
also becomes invalid.’ R 10: ‘I respond to the will expressed
during conversation. But I have to say, if someone has taken the
effort to draw up an advance directive, it means something. But
the actual will is more important.’

DISCUSSION
Conversations about end-of-life wishes
In The Netherlands, patients are allowed to make choices
regarding end-of-life wishes and to express these to their phys-
ician. Physicians in this study recognise the fact that HD patients

Table 1 Characteristics of physicians

Respondent (R)/type of
physician

Number of patients with HD
in the practice

Supportive of euthanasia/participation
in euthanasia in HD

Raises the issue of
advance directives

Raises the issue of
euthanasia with patients

1. GP 1 Yes/yes Yes Yes
2. GP 1 Yes/yes Yes Yes
3. GP 1 Yes/yes Reacts to questions Reacts to questions
4. GP 1 Yes/yes Yes Reacts
5. NHP >100 Yes/yes Yes Yes
6. NHP >50 Yes/yes Yes Yes
7. NHP >50 Yes/yes Yes Yes
8. NHP 1 Yes/no Yes Reacts
9. NHP >30 Yes/yes Yes Yes
10. NHP >30 Yes/yes Yes Yes
11. NHP >70 Yes/yes No, reacts No, reacts
12. Psychiatrist >10 Yes/no Reacts Reacts
13. Psychiatrist >50 Yes/yes No, reacts Reacts
14. Neurologist >50 Yes/yes No, reacts No, reacts
15. Neurologist >30 Yes/no No No

GP, general practitioner; HD, Huntington’s disease; NHP, nursing home physician.
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diagnoses, use of medications, and functional and quality of life
parameters.

Methods

After obtaining an exemption from Institutional Review Board
Review and Waiver of Authorization from Sterling Institutional Re-
view Board, data extracts were obtained from Omnicare’s repository
of Minimum Data Set (MDS) version 3.0 and prescription claims re-
cords for residents in Omnicare-serviced SNFs for the time period of
October 1, 2010 through March 31, 2012. Prescription claims data are
collected from about 200 pharmacies serving more than 1.4 million
residents in about 19,000 long term care and other healthcare facil-
ities in 48 states (excludes Hawaii and Alaska) and Canada. The
database stores over 600 million prescription claims processed within
last 6 years. Initially, a count of unique residents for whom MDS data
existed in the database was obtained and served as the denominator
for determining the prevalence of a HD diagnosis in MDS records.

The MDS is a comprehensive, standardized resident assessment
instrument that is utilized in SNF to develop care delivery and
planning, monitor clinical indicators such as falls, fractures, cognition,
and behavior, and for payment from Medicare.4 The MDS is
completed on admission to the facility, quarterly, annually, and upon
significant changes in patient condition. With the implementation of
MDS version 3.0 in October, 2010, “Huntington’s disease” appears as a
distinct data field. The MDS data elements have been validated, and
there is evidence for inter-rater reliability.5 Over 85% of MDS data
elements have been found to be reliable with adequate inter-rater
reliability and overall good agreement.5,6 The strongest reliability
is with elements related to activities of daily living (ADLs). ADLs,
pain, distressed mood, behavioral disturbances, and social engage-
ment elements of the MDS have manifested discriminant validity.7

Although there are limitations to this caregiver-related assessment
instrument, it is a standardized tool that provides the “best available
evidence” of resident status and outcomes in the SNF setting.

To perform the data match, prescription claims data and MDS data
were obtained from the warehouse for the time period of interest.
Once the 2 data sets were extracted, they were matched using resi-
dent demographics, and then the matched records were de-identified
using a “safe harbor” method where all 18 identifiable data elements
listed in section 164.514(b)(2) of the Health Insurance Portability and
Accountability Act Privacy Rule are removed and replaced with in-
ternal identifiers.

During the study period, many residents had more than 1 MDS
assessment completed and received multiple medications. To avoid
counting MDS data elements multiple times, if a resident had more
than 1 MDS assessment during the study period and had different
answers for the same MDS data element, then the answer re-
presenting the more severe condition or state was used. All medi-
cations prescribed during the study period were included, without
determining start or stop dates; thus, an individual listed as taking
haloperidol and olanzapine could have taken the drugs sequentially
(in either order), or could be taking the 2 drugs concurrently.

Results

Demographics

Of a total of 249,811 unique SNF residents identified in the MDS
dataset, there were 340 (0.14%) with a diagnosis of HD. Of these, 61%
were female (Table 1), and the majority were white (77.9%). Fifty-six
percent of HD residents were between the ages of 50 and 69, with a
mode of 15% in the age range of 55e59 (Figure 1).

Functional Impairments

Communication and comprehension problems affected over one-
half of residents (Table 2). Nearly one-half were unable to complete
a cognitive interview (brief interview for mental status), and 44.9% of
those who did showed severe cognitive impairments.

Significant functional limitations in the performance of ADLs were
noted in HD residents (data not shown). Extensive assistance or total
dependence on staff was noted in the following domains: bathing
(94.8%), personal hygiene (85.9%), dressing (84.7%), toileting (84.1%),
transfers (80%), bed mobility (76.5%), and eating (65.9%). Mobility was
similarly affected, with 55.9% of residents not walking in their room
at all in the look-back assessment period, and only 4.1% of residents
able to walk in their room independently. Three-quarters of these
residents used a wheelchair as their primary mode of locomotion;
only 3.2% used a walker, with the remainder using no device. Almost
three-quarters (73.2%) of residents were “always incontinent.”

Table 1
Demographic Characteristics of SNF Residents With HD

Diagnosis Total Number Percent

HD 340 0.14%
Residents in MDS database 249,811

MDS Data Element Total Number Percent

Sex
Male 134 39.4%
Female 206 60.6%

Age category
<30 years 1 0.3%
30e34 years 7 2.1%
35e39 years 17 5.0%
40e44 years 15 4.4%
45e49 years 23 6.8%
50e54 years 48 14.1%
55e59 years 51 15.0%
60e64 years 46 13.5%
65e69 years 44 12.9%
70e74 years 20 5.9%
75e79 years 22 6.5%
80e84 years 21 6.2%
85e89 years 14 4.1%
>90 years 11 3.2%

Race/ethnicity
White 265 77.9%
Black or African American 35 10.3%
Hispanic or Latino 29 8.5%
Other 11 3.2%

HD, Huntington’s disease; MDS, Minimum Data Set; SNF, skilled nursing facility.

78.8% 79.4%
255 (75%)

13.8% 14.7% 16.5%
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Fig. 1. Frequency of behavioral symptom manifestations in skilled nursing facility
(SNF) residents with Huntington’s disease (HD).
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…comprehensive, interdisciplinary care focusing on quality 
of life for patients living with a terminal illness and for their 
families. Key elements include physical comfort, 
psychosocial and spiritual support, and provision of 
coordinated services across various sites of care.” 

PALLIATIVE CARE 
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Table 1. 

Mobility Feeding Continence Communication Participation

4 Walks, may have 
missteps, but no 
more than 
occasional falls

Communicates with 
people other than 
family, caregivers

Able to participate 
actively in family/
residence activities

3 Frequent falls or 
very frequent near 
falls

Eats independently, 
using at least a 
fork or spoon

Continent of both 
stool and urine, 
takes care of toilet 
hygiene

Phrases or sentences 
only intelligible to family 
or in context

Able to participate in 
some or occasional 
activities

2 Wheelchair, 
independent

Uses a cup/straw, 
finger foods

Not always 
continent, or poor 
toilet 
hygiene

Single words or severe 
dysarthria; limited ability 
to speak even with 
family or in context

Able to attend some 
activities but little or 
no active 
participation

1 Able to sit but 
dependent on 
others for mobility

Must be fed Incontinent most 
or all of the time 
but aware 

Mute but attempts to 
communicate (grunts, 
screams)

Able to respond 
interactively in some 
way to others 

0 Bed-bound or 
unable to sit

Most or all nutrition 
provided by 
feeding tube

Incontinent and 
unaware or passive 
about help

Mute Non-interactive

Maximum score 18 points, minimum score 0 points
Stage A1: 16-18 points (largely independent)

Stage A2: 10-15 points (still trying to be independent but not very successful)

Stage A3: 6-9 points (receives assistance with all activities but at least interacts)

Stage A4: 2-5 points (requires full assistance with everything)

Stage A5: 0-1 points (terminal stages, mute, bedbound, non-interactive)

Descriptors:

Mobility
4 may lurch or have erratic gait, may fall or have near falls, but not daily/multiple times a day
3 falls or bumps into things or has near falls multiple times a day; may wear a helmet, may still 

walk as primary way to get places, but it scares everyone else! May fall/lurch when standing still
2 uses wheelchair as primary way to get places within residence; moves wheelchair 

independently (e.g. scoots with the feet)
1 able to sit in a wheelchair, Broda chair, recliner, or other seating arrangement without falling 

out repeatedly due to chorea, hyperextension, or sliding out. Unable to self-propel a 
wheelchair

0 unable to sit even in a supported chair, usually because of severe chorea or truncal 
dyscontrol

Feeding
3 eats already-prepared food using utensils, not just the fingers and hands
2 unable to use utensils properly, but still able to get some food and drink to the mouth (may be 

messy due to chorea or choking, but self-feeding is the primary means of taking nutrition)
1 most of the food at most meals is conveyed to the mouth by a caregiver, not the patient
0 has a feeding tube in place and uses that as the primary means of taking nutrition

Advanced HD Functional Capacity Scale

Unified Huntington’s Disease Rating Scale for Advanced Patients:
Validation and Follow-Up Study
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ABSTRACT: The Unified Huntington’s Disease
Rating Scale (UHDRS) adequately measures decline in
patients at early and moderate stages of Huntington’s dis-
ease (HD). In advanced patients, floor effects hamper the
evaluation, thus calling for an adjusted scale. We designed
the UHDRS-For Advanced Patients (UHDRS-FAP), in
order to improve longitudinal assessment of patients at
advanced disease stage. Sixty-nine patients with a Total
Functional Capacity (TFC)! 5 were recruited in France
and in the Netherlands. Among them, 45 patients were fol-
lowed longitudinally (mean 1.6 6 1.2 years) with the
UHDRS-FAP; 30 were also assessed with the UHDRS.
Cross-sectional analyses evaluated psychometric proper-
ties and interrater reliability of the scale. Longitudinal anal-
yses evaluated the sensitivity to decline compared to the
UHDRS. Internal consistency was higher for motor and
cognitive scores than for somatic and behavioral scores

(0.84, 0.91, 0.70, and 0.49, respectively). Interrater reliabil-
ity was"0.88 in all scores. The somatic score, specific to
the UHDRS-FAP, declined over time, as well as motor and
cognitive performance with both scales. Although per-
formance with the 2 scales correlated, the UHDRS-FAP
appeared more sensitive to change and was the only scale
that detected decline in patients with a TFC! 1. Neither
scale detected a significant decline in behavioral scores.
The UHDRS-FAP is reliable and more sensitive to change
than the original UHDRS for cognitive and motor domains.
It offers items relevant for daily care. Behavioral scores
tended to decline but this may reflect the decline in the
communicative abilities of the patients. VC 2013 Interna-
tional Parkinson and Movement Disorder Society

Key Words: Huntington’s disease; outcome
research; neuropsychological assessment

Huntington’s disease (HD) is an inherited neurode-
generative disease caused by a CAG extension in the
HTT gene on chromosome 4 (Huntington’s Disease

Collaborative Research Group1). The unquestionable
genetic diagnosis makes it one of the best targets for
therapeutic intervention among the neurodegenerative
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Medical 
•  PHAROS  
•  PREDICT-HD 
•  COHORT 
•  TETRA-HD (Tetrabenazine) 
•  RID-HD (Riluzole) 
•  TREND-HD (Eicosopentanoic acid) 
•  HART (ACR16) 
•  2CARE (CoEnzyme Q10) 
•  CREST-E (Creatine) 

Observational 

Symptomatic 

Protective 

EXPERIMENTAL THERAPEUTICS 
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PALLIATIVE MEDICINE 

Specialized area of medicine that addresses 
care for patients whose diseases are not 
responsive to curative treatment measures. 

A program that uses an interdisciplinary team to 
provide comprehensive palliative care 
specifically for terminally ill patients. 
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12. MAXIMAL CHOREA

 0 = absent

  1 = slight/intermittent

  2 = mild/common or moderate/intermittent

  3 = moderate/common

  4 = marked/prolonged

12a. FACE 

12b. BOL

12c. TRUNK 

12d. RUE

12e. LUE 

12f. RLE 

12g. LLE 

13. GAIT

 0 = normal gait, narrow base

  1 = wide base and/or slow

 2 = wide base and walks with dif culty

 3 = walks only with assistance

  4 = cannot attempt 

13.  

14. TANDEM WALKING

  0 = normal for 10 steps

  1 = 1 to 3 deviations from straight line

  2 = > 3 deviations

  3 = cannot complete

  4 = cannot attempt

14.  

15. RETROPULSION PULL TEST

  0 = normal

  1 = recovers spontaneously

  2 = would fall if not caught

  3 = tends to fall spontaneously

  4 = cannot stand

15.  

17. DIAGNOSIS CONFIDENCE LEVEL

  To what degree are you con dent that this person meets the operational de nition of the

  unequivocal presence of an otherwise unexplained extrapyramidal movement disorder

  (e. g., chorea, dystonia, bradykinesia, rigidity) in a subject at risk for HD?

 0 = normal (no abnormalities)

  1 = non-speci c motor abnormalities (less than 50% con dence)

 2 = motor abnormalities that may be signs of HD (50% - 89% con dence)

  3 = motor abnormalities that are likely signs of HD (90% - 98% con dence)

  4 = motor abnormalities that are unequivocal signs of HD (> 99% con dence) 

17.  

STAFF CODE

18. Motor Examiner 

I. MOTOR ASSESSMENT (CONT)

18. 

UNIFIED HUNTINGTON’S DISEASE RATING 
SCALE (UHDRS) 



Copyright © 1999 Huntington Study Group.
Huntington Study Group (Kieburtz K). The Uni ed Huntington=s Disease Rating Scale:
Reliability and Consistency. Mov Dis 1996;11:136-142. Shoulson I, Kurlan R, Rubin RJ, et al. Assessment
of functional capacity in neurodegenerative movement disorders: Huntington=s disease as a prototype.
Munsat T, Ed. Quanti  cation of Neurologic De  cit. Boston: Butterworths, 1989:271-283.

SITE NOINITIALS VISIT DATE
MM DD YYYY

2 CARE
UNIFIED HUNTINGTON0S DISEASE RATING SCALE 399

(TFC)

SUBJECT ID VISIT NO

Page 1 of 1

8 3 3 4

(10/4/07) 1/10/08

VI.  FUNCTIONAL CAPACITY

70. OCCUPATION
 0 = unable
 1 = marginal work only
 2 = reduced capacity for usual job
 3 = normal 

70. 

71. FINANCES
 0 = unable
 1 = major assistance
 2 = slight assistance
 3 = normal

71. 

72. DOMESTIC CHORES
 0 = unable
 1 = impaired
 2 = normal

72. 

73. ADL
 0 = total care
  1 = gross tasks only
   2 = minimal impairment
 3 = normal

73. 

74. CARE LEVEL
 0 = full time skilled nursing
 1 = home or chronic care
 2 = home

74. 

75. Was the Functional Capacity information obtained from:
 1 = Subject only
 2 = Subject and family/companion

75. 

INFORMATIONAL SOURCES

STAFF CODE

76. Functional Examiner 76.
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“In the history of medicine 
there are few instances in 
which a disease has been 
m o r e a c c u r a t e l y, m o r e 
graphically or more briefly 
described.” 

Sir William Osler 
1908 
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Treatment of HD 
Involuntary movements 

• Neuroleptics 
• Haloperidol (Haldol®) 
• Olanzapine (Zyprexa®) 

Mood Disturbance 

• Antidepressants 
• Sertraline (Zoloft®) 
• Paroxetine (Paxil®) 

Paranoia & Psychosis 

• Neuroleptics 

Sedation & 
Mental Slowing 

Weight Gain 

Tardive 
Dyskinesia 



DYSPHAGIA 



SEATING 



NOVEL THERAPEUTICS 
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