CHDI
8:44am

Meeting list

The panel introduced themselves. <<Please give me all the resumes, please give me all the presentations, need a glossary of terms. Ned to define abnormal sleep, need to define normal sleep>>

Most of the panels are sleep scientists.

Joe Giuliano: Introduction

Described the program for the next 2 days

Dan van Kammen

1. Premanifest: Huntington’s Disease gene but no symptoms
CHDI is private, donors are private. They work with everyone. 

45 FTEs <<what are FTE>>

CHDI started in 2003.

They are a virtual employer with 500 FTEs in labs, and 25 PhDs, MDs in the company .

Huntington described it in 1972: autosomal dominant neurodegenerative disorder, 40-50 mostly; progressive and fatal 15 to 20 years; 1 in 10,000 frequency

>39 GAG repeats. Marker identified in 1983, and the gene in 1993

Symptoms:

Motor symptoms, cognitive deficits, behavior changes, disturbed sleep; brain atrophy.

The corea are a problem, but more significet are psychiatric symptoms; it is a dopamine disorder, weight loss, olfactory problems. Key funcational impairments are the psychiatric problems.

Sleep and psychiatric problems are related.

The goal is to treat patients eaqrly enough to improve quality in life and stop the rapid decline of function that preceeds death.
Hypothesis:

“Effects of bright light and melatonin on cognitive and noncognitice function” first author long name like reservaathan. Need to get that slide, and get the slide of the 3 goals for the protocol

Sleep apnea may not be disease modification. FDA sees disease modification as a marketing term. If you wait long enough, you keep losing subjects. Not completely clear whether you can slow deterioration with sufficient sleep. They don’t know if improved sleep will delay disease progression, but are hoping they will.

Question: has anyone looked at brteathing disorders in mice? Rosenthal. Answer, Zwee: she thinks it is only in a human disorder. Kamen: says noone has been excluded form sleep studies because of breathing disorders.

Rerethan: the light effect is unlikely to be related to sleep-disorder breathing. 

Zwee: says that both are needed: circadian and the sleep. Melatonin improves sleep but ruins mood. The best is light and melatonin. Kamen: If you intervene with sleep and circadian, you don’t bring them back to premanifest.

Tom Kidulf

Sleep and circadian abnormalities in Huntington’s Disease: clinical indications and namila models
Talking about talk of others.

1Late 2004, 2005: Asa Petersen showed loss of hypocretin in Hungton’s disease.

Hypocretin = orexin.

HD patients have significant cell loss in cless that are implicated in sleep disorders and narcolepsy.This thing increases wakefulness.
Right: immunostaining hypothalamus; progressive loss in hypocretin cells in mouse, evident in 7.5 weeks, and by 12 weeks, 40% of cells are fewer R6/2 mice

2Morton paper 2000 J Neurological

Mouse model of HD is R6/2 mice. MOrtaility by 16-22 weeks are cognitive decline at 4 weeks, circadian disripuon at 13-15 weeks, high incidence of diabestes, epilepsy

<<need references>>

Jenny Morton and Hastings and Roger Barker. paper: human subjects: HD and circadian rhythms. Control patient: 48 hours of activity along x-axis. 
At 14 to 15 weeks: R62 mice the circadian rhythm has gone..
Two caconical clock genes: mPer2 and mBmal genes. Problem with translational-transcriptional loop in the R62 mice.

Paper published in 2005

Prokineticin 2 is a way SEN gives time of day information tyo the brain. The clock has a problem, and the way the clock talks to the rest of the brain is problematic from the prokinetiucin. 

2007 Pallier

Th second half of this paper is why we are here today.

They looked at 2 proteins: Per1 and per2. Decline in protein rhythm as well as the mRNA rhythm.

Surprising results: 

If you take the M1 luciferase mouse with or without R62, you can measure rhythms of expression that persist up to 30 days. Non SCN tissues damp. Results: te functional molecular timekeeping remains intact. So the HD clock is fine, but the output is faulty. This led to pharmacological treatment, and why they used alpraqzolam.

Zwee: the clock is functional and normal, yet the SCN is not normal. The molecular machinery appears to be normal. In classical models, clock and output. Light input, output and feedback. In the presence of disturbed behavior, the feedback isn’t there. There is directr animal data to show that the feedback is faulty.
Krystal: problem with the hypothesis: improving circadian rhythmicity by sleep.

Rosenthal: sleep feeds back to circadian.

Tobin: saying what is important is to strengthen the feedback mechanisms

Zwee: orexin deficiency fragments natural sleep which may be another potential system to look at.

Kammer: very important the timing during the day of taking a drug to help with sleep, Give light during the day.

Alprazolam: 1mg/kg ip go to sleep within 10 miinutes and they sleep for 2 to 3 hours. Gave them the drug at the optimal time of the mouse sleep cycle.
HD patients waking up in the middle of the night anxious.

Kammer: talking about REM sleep: the father had no REM sleep, but the son did.

Rousbaility test: the mice were more rousable with alprozalam.

Xanax at 10 weeks semed to make R6C mice more arousable.

Evidence that Xanax imporves dysregulation of mPer2 and mProk2.

They want to know if other genes were affected and not just these genes.

Summary: R62 mice mimic the HD disorganization; functional circadian rhythms are nrmal in tehs emice; drugs improve the circadian rhythm in these mice.

Models: R62, YAC 128, TgHD rats; HdhCAG1530 mice.

What are the specific sleep abnomrlaisites? Are some forms of hypnotics nbetter? Can EEG/EMG parameters better biomarkers?

Oerxin paper from Peterson:

Cataplexy-like epidoses in R62 mice. “A consensus defiicntion of cataplexy in mouse models of narcolepsy” he was a co-author. He thinks that the orexin paper had no evidence of cataplxy.

Karen: CSF was not replicated.

Tom: intentional killing of hypocretin cells: injection of hypocretin/saparin: can only have lost 70% of more of hypocretin cell loss before get cataplexy
Cell loss vs cognitive: REM disorders

Qu: why were these clock genes focused on. Tom said there are clock genes and clock control genes.

They argues about whether this is a pharmacological effect or is sleep actually improved?

Zwee: first line treatment are arrhythmic sleep is behavior activity, light, imposing a d Circadian rhythm.\
Retinal degeneration gene in mice. Overexpressing melanopsin in mice has been done.c57black has no melatonin in the mice.

The whole premise has been made on a single study in a single mouse study. Problem the panel has. Reports form patients of sleeping problems, but it leads to the suggestion that they improve sleeping, their disease is improved. 

Tobin: improving sleep does improve cognition in the mouse model. Tobin: said that fixing the circadian cycle could improve sleep.

Need a visual model of where sleep is affected. Krystal: says that not so obvious that humans have a circadian problem, but do have a sleep disorder. 

Surrey: said the sleep and circadian people have separated these 2 processes: but the neurologists have found that both are heavily interrelated.

Kamer: says that most that is known about pathology is from people who died from Huntingdon. A major concern is to find more about people who are not so far along.

 ----------------------------------
Francis Walker MD clinician

A lot of behavior problems: they are most the most recognizable and some are treatable. Aggressive and depression behavior is the worst that affect family relationships

Vidoe clips. Diffuse, random movements, with a little dystonia. Loss of coordination, loss of motor function. Early abnormality is finger tapping. Cant keep his tongue out; cant manage voluntary movements.

Juvenile: rigid and stiff child, different chorea in children than adults.

Life cycle slide needs to be included.

Not understood when neuronal death occurs in HD

Common to have suicidal ideation before diagnosis. Mainly because they grow up in a family where they have HD. 50% of HD patients try suicide over a lifetime, according to a non-referenced study.

Francis and Kathleen: HD is not diagnosed until there is a motor dysfunction. Pre-manifest makes more sense than undiagnosed. The HD patient has signs up to 20 years ahead of time. 
Relationship between behavior problems and sleep disorders. Unreferenced. Psychiatric problems peak before diagnosis. 

Kamen: need to take care of the caretakers as well as the patient.

HD patients can have irritable depressed parents with HD which contributes to their own psychiatric problems.

Videnovic/Shannon paper
Define abnormal sleep: PSQI. 

Epworth is 12, 10 is normal, functional outcome of sleep, sleep apneas is 13, 14, 16

PSQI: threshold 5, the mean score of the HD patients was 6..
Problem is that if you are a poor sleeper, you may not be sharing that with the clinician. Zwee thinks that these data way underestimate the number of HD patients who have problems with sleep.

Would a problem with Circadian rhythm be reported as a sleep problem? The main problem is this paper is the best there is for the HD patients.

Rosenthal: said a lot of movement diminish in sleep, is that true for HD? Walker and Karen said that it probably depends on the type of sleep.
Sleep disturbances. HD patients start moving in their REM sleep. Zwee: generally violent, screaming, lack of inhibition, unstable brain state with wake and sleep phenomena being intruded in each other.

He went through the Arnuff paper. Best documented study in sleep in HD patients.
Didn’t find a difference in slow-wave sleep. Smaller studies more consistent with slow-wave sleep.

Krystal: the differences are very small in sleep in the Arnuff study
Maurice Ohayon paper. 22,000 people in Europe, study on people who couldn’t get back to sleep: factors  He wanted to know how normal people sleep.

Kathleen all asks her patients about sleep. One group says they never ever sleep, but they do; the second group says they always sleep and the caregivers say they don’t; and the third set have a realistic reports of their sleep patterns.

Irritable partner controls and irritable partner controls.

Krystal: a lot of things need to be controlled in HD patients need to be depression. Caretakers: Tobin: one of the markers for institutionalize patients is disturbing caregivers. Kathleen: caregivers report as apathy as depression. Stress level high in HD includes cortisol. Also the stress on the caregiver to know what is going in. 

Anna Goodman
Looked at sleep disturbance in HD early stage in PhD in 9 patients, none were depressed. Had 2 nights in hospital. They had increased sleep patency. Some had reuced REM, increased stage 1 and 2. Didn’t cycle over the night, looked disturbed. At least had sleep apnea. Didn’t use controls. Had to have 100 and 180 independence score. Didn’t advertise. Originally looking for metabolic study for recruitment. Interested in looking at obstructive sleep apnea as opposed to central. These patients have normal BMI, these were inclusive criteria. Sleep shifts from 200 to 300 at one night. Two patients with highest sleep phase shifts have deteriorated worse; both had lost a lot of weight. Keep cycling between Phase 1 and Phase 2 sleep. The patients were originally looked at after they had lost a lot of weight, which is a symptom of HD. They made actigrams. Jenny said they looked exactly like the mice actigrams. She doesn’t know if they have circadian problems.
They are now enrolling 35 pre-manifest or pre-HD patients and 35 controls. Two weeks of actigraphy, then 2 days of polysomography, then with colorimetry. Drinking double-labeled water, look at melatonin and genes. Will look at them every 20 months and will do a battery of tests. Three visits 20 months apart. Dr Zee suggested adding a light actigraph. Dr Zee said it is not clear how much light the HD patients get. Anna: said she has a patient who gets no light because he has boarded his house to get no light. Dr Zee wants the patients also to be tested for OGT.
Karen: are the changes in metabolism coming on first.

Dr Zee asked what happens to HD patients after giving antihypnotics. Kathleen and Dr Kamm said that you can tell whether anything has improved.

Dr Kam: these patients are much more sensitive to side effects of drugs. This also happened with Parkinsons’ patents.

Tom: Would like to have a homeostatic challenge in Anna’s study.

Tobin: early HD: irritability is the first symptom according to Anna Durhere and gives them lanzapine. In the Arnuff patients, only 2 were given these drugs. Sedate patient is often better for caregiver because the patients is not disruptive.

Kathleen talked about sundowning.

Joe Galliano: said we are at a turning point.

Phyllis Zee

The relationship between sleep and memory consolidation is reported since 1924.

Does lack of sleep impair the ability to recall. Sleep deprivation affects prefrontal cortex.

Types of learning have different neural pathways.

Timing of sleep does not appear.

Stages of sleep. The amount is more important fro types of memory. 6 minutes of sleep improves memory, up to 2 hours also improves memory.

Sleep and declarative memory. Sleep increases information retention.

Learning and memory: forget more as the day goes on. The mechanism for interference: evidence neurophysiology. You can look at sleep activity by EEG. High cortical is alerting or sleep disrupting
Slide 3

Learning paradigm: olfactory stimulus. Odor does not go through the neocortex. 
Prihal. Early and late nocturnal sleep.J Cog Neurosci 1997

Dr KAmmer: more interested in REM sleep; but now more interested in slow wave sleep.

Slow wave sleep is a marker of homeostatic sleep pressure and of synaptic potentiation.

Adolescent: huge time of synaptic pruning during slow wave sleep

In principle: it is not the number of synapses that count, but having the right synapses.

Very IQ is associated with smaller brains because the neurons are all in the right place and more efficient.

SWA in brain: slow wave sleep in right parietal cortex.

Declarative memory hypothesis.
Slow wave sleep decreases with age, as does glucose utilization and synaptic density. Feinberg 

Rosenthal. Infants have a high rate of rem sleep, but it drops down.

Populations with decreased slow wave sleep: many different chronic diseases according to Kammer. 

More populations: Huntington’s and Alzheimers.

Krytsal: Loss of tissue will decrease slow wave sleep

Slow wave sleep early in the night may be more important because of what is going on the day. Why you get slow wave sleep during the night, may have nothing to do with memory and may have a completely different function.

Fragmentation of circadian activity rhythms is associated with cognitive deficits in older adults. Joukje et al 2009.

Pharmacologically induced sleep and cognition: Andy Krystal: drugs don’t differ from placebo if they don’t affect you during the day. Comparable cognition with placebo during the day. Give people exposure the night before.
Krystal: deficits in people with dementia are antegrade problems. Standard medication do not appear to impair cognition.

Surry: CPT studies with agonists: there was no morning-after effect. More in general, sleep and plasticity come together. Animal stuff: bdnf and other plasticity-related factors can actually increase slow wave sleep and enhance learning.

Thomas: identified a cortical cell type to tes the hypothesis. Charactering firing rate across wakefulness etc; neurons are most acrtive in wake, less active in sleep, more active again during REM sleep. They have identified a cell type that is turned on during slow wave sleep.

Joe Galliano Discussion to pull together what the speakers talked about.

1. What do we know about sleep and HD? Is the evidence conflicting? What gaps?

a. Rosenthal: no sleep marker, only working with generally disturbed sleep

b. Krystal there is the REM behavior disturbance which is in people with Parkinson’s
c. Tobin: how do you define your test population? Kammer says don’t know about it.

d. Krystal: in PTSD developed rem disorder, but its doesn’t characterize eth population.

e. Rosenthal: higher cortisol, etc. In PSTS: say that the neurological changes may be caused by the increased cortisol.

f. Katleen said that half the patients are on SSSIs anyway, and they don’t seem to do better.

g. Karen: some non-depressed patients are put on RSSI.
Joe: when you hear the clinical experience: does it sound like there is a specific phenotype for HD that is coming out, or is it generally messed-up sleep.

Dr Zee: maybe decreasing cortical, maybe decreasing anxiety, decreasing stress, and that specificity may not be as important as making approvement. DR Kammer: giving the organs the resources to fight back.
Dr Krystal: would be great to have a marker for sleep, but doesn’t look like there is. Nightmares: only trauma specifically causes nightmares. Could be a clue to the pathologically. I heard a lot about movements, and would like to find what the pattern is going on in this.

Joe: we haven’t fully analyzes the data from transcripts and the focus groups.

Karen said she never hear dof any of her patients having nightmares ever.

Joe: are the sleep changes the first changes in prehd.

Kammer: 10 years prior of diagnosis, 80% of the patients have sleep disorders.

Kathleen: it is was important to find the specific defect: what would it take?

Karen: maybe you need to design a study with specific phenotypes and genotypes.

Zee: need to have some objective data about timing of sleep, sleep efficiency, movement.
Krystal: if you are looking for a measure that others have done, doable. If you are looking for a new marker, it is impossible.

Zee: look at epidemiological sleep questionnaires. Types of sleep disorders.

Kammer: thought about epidemiological study first, but the question of under-reporting knocked that on the head.

Kammer: Registration registry: could add some sleep questionanaires.

Karen: Leiden, Paris, London, somewhere else for HD population. Once a year for cognitive testing, plus adding sleep questionnaires.

Gray: sleep and depression: how would you test this.

Krystal: cant control for everything.

Sleep maintainace is a problem.

Actigraphy. Would be a good way to look at Zwee.

Krystal: don’t like actigraphy because this propultion might be moving too much

Surry: goes after things where we have a signal. Nightmares might be some interest. If you can combine diaries with other testing could work better.

Joe: who has the most data in actigraphy in these populations. Anna: said Roger Hastings has the data but it is unpublished. The Parker paper has actigraphy data in 25 people.

Anna: if these patients have disturbed thermoregulations, and the electrodes don’t sit on. 
Could be that they are not sleeping because they have elevated core body temperature and elevated metabolism. <<Query: does aspirin work at all on these patients?>>

Tobin: temperature regulation in the mouse and something odd in the mitochondria.

Temperature goes down immediately before they decline. Other mice have this temperature decrease too.

Anna: temperature changed both awake and asleep, sweating all the same, cant temperature regulating.
Kammer: this study will be a premanifest and early stage HD. These are not the worst stages. They want to look to change the course of disease for patients who have not yet been diagnosed, and wont have much motor symptoms, want to see if they can improve cognitive impairment and also sleep patterns.

Surry : would be a wonderful task to look at changes in sleep like finger tapping.

Karen: see psychotic changes early on too. 

Zee: slow wave sleep and chorionic atrophy. Didn’t correlate with stage 1, 2 or rem. 

Kathleen: why is pre-manifest population going to be studied? Everyone agrees they have symptoms. That the threshold of motor symptoms is used for diagnosis, but everyone has different deterioration of neurological function. The other problem is that you cannot get enough people who are gene tested.

Kammer: Agreed with Karen. Ned to change the culture, need to get more people tested. Need to get help for people who are still functional and figure out a way to keep their level of functionality.

Kathleen: will have a hard time recruiting for the trials.

Meeting objectives

1. Can we identify the range and perhaps the frequency of sleep disturbances with PSG?

Concept 1.
Identifying sleep problems in HD; leading to better understanding of sleep architecture and continuity in HD subjects

Concept 2

Interventional; improve restorative sleep by treating sleep problems; show impact on cognition and daytime functioning

Open forum

Tom: concept 1 makes more sense. Zee:  Krystal: no 2 may help folks but wont go further with understanding the pathology. Tobin: the basic problem might be the circadian oscillator and sleep clock might be connected, and hypothesis. Dirk: 1 is trying to understand HD, but 2 is trying to fix something you have understood. <<query: does aspirin help temperature increases?>> Italian: how many different mechanistic interventions for sleep. Tom: did R21 to look at 4 different classes of drugs. Tom cant see how you can go to concept 2 if you don’t know which system you are studying. Kathleen: cant think of a single thing that sleeplessness makes better. Kathleen says if you make them sleep and they feel better because they sleep, so what?  <<find out if the monks have a cure for sleeplessness>>
Krystal: select population with a sleep problem.

Greay manL 10% of the population is scoring registry. Need to do concept 1, because it has to be a problem for people and not just an observation. Need a deep understanding of sleep in this populations. 

Kathleen: the range of phenotype in HD patients. Even the sleep problems can be heterogeneous.

Zee: wants the study to have both concept 1 and concept 2. She likes a striated study, with working with patients who have clear sleep problems. 

If you can show that sleep slows down disease progression, you are in great shape.
Kathleen says for 20 years she has been looking for neuroprotective agents and no-one believes her.

Karen: said that in the future neuroprotective agent could be developed later. 

Zee: instead of slowing the progression of the disease, could be slowing the progression of the symptoms.

Kammer: Disease modification treatments is a marketing terms.

Gery: disease modification doesn’t work. Talk instead about symptomatic study.

Kathleen: patients won’t be identified as gene tested; 

Tobin: if people can’t participate, you are better faking in people who don’t know if they have the gene. 

Joe: if you are defining the trial to treat symptoms: does it matter if they are at any stage in HD, if they have a sleep problem, try and fix it.

Tobin: Taking full account of chimeric nature of neuroprotection, the mission is to slow Huntington’s Disease.
Gray: scores look the same in manifest and pre-manifest.

Tobin: include sleep problems, but stay with track design. Focusing on premanifest. <<query: how expensive is the test?>>
Krystal: choice of medication: rem sleep is being treated for a specific sleep problem, and even if its fixed, you still wont be able to sleep. What about the mouse paper of azoprolama. It has never been studied in insomnia, but it is used for anziolytics. Why was azio used?
Tobin: modafanil studies are also tantalizing. Trevor Robins have published this study and were negative, looking at cognitive.
Kathleen: find an evidence-based way of treating depression more important than working on sleep
Krystal: if you treat HD with one drug, depression and insomnia gets better, if you use another drug, they don’t. Looks like drug specific.

Tom: history of published paper: filoxetin and essocriptone great combination

Joe: what problems are being looked at. He likes Kathleen’s idea treating families of patients. Clearly sleep has an impact.

Dodgson: need crossover design, 3 days in sleep clinic

Tobin: if we improve the sleep pattern, that these things will get better.

Francis: thinking about a debanin study, on Alzheimers, gave some to HD students. Powerful sell to the patients they had already had some success. The doability there; there is a glut of study, ACR16 is having trouble with enrolment with manifest HD patients. There is a strong interest in getting people committed. Benefit of a safe study.
Kathleen: hard to get people in clinical trial when the drug is common.

Krystal: How prevalent is sleep in this population?
European Huntington’s Disease Registry Study

10% of the population, not any higher in the general population. Could be that it is completely underreported because so many other things are going on. 

Krystal: there is no complaint of sleep disorder, but polysomograms showed major sleep disorder, the patients wont be interested in getting help for sleep. 

Gray: Lot of reports of fatigue, as in depression, rather than insomnia.

<<why is depression not being targeted rather than sleep?>>

Joe: what does this mean? Should the trial be concept 1 or concept 2??

<<what if you proactively treat everyone for sleep disorders?>>
Anna: she has had patients who say theu have sleep problems but that these are completely unrelated to sleep.

Joe: said a lot of questions, the patients start saying “I have x, but this is not related to my HD.”

Karen: sometimes patients have more insight when they are asked what are the first things that are noticed.

Hamdee reports and not good source of information, nor are PDI

Kathleen: 77% have answered the question: do they have trouble sleeping?

Joe: looking at the PSG data: they are imprssive, something is going on. Why do you want a questionnaire?

Zee: they don’t treat WASSO or PSG, they terat something else.

Tobin: 

1. major concern is documenting functioning deficits that can be improved, this is a general question.

2. what is the sleep disorder in Huntington’s Disease
3. urgency of this meeting was because there is a connection between the circadian phenomenon and a unifying hypothesis that the regulation of these cycles are connected and why we should jumpt o an invertentioanl study

4. is concept 2 selling a small scale clinical trial

Zee: taliing about different outcomes for concept 1 and concept 2

Krystal: question about the ads, if you puit ourt an ad asking for sleep problems, others wouldn’t show up.

Tobin: Best possible outcome: Cognitive decline starts 10 years before. The queston is whether there is a functional problem. The first task force shows a functional correlate for functional declines, and can slow the cognitive declines, then you would be in a really good position.

Karen: probably need pre-manifest for 4 to 6 week trial. It will be difficult to see anything for a short time What about power?

Kammer: have considerable cognitive impairments

Joe: can you stratify based on the endpoint?

Tobin: probably someone who is mildly impaired may be more improved than someone who is more prepared. You can use this for stratificiation

Gray: premanifest and manifest disease is irrelevant. Because yiu will treat on the base of a cognitive measure\

Surry: recent issue of sleep: a rx with a pam on cognitive therapy compared with the patients on they waiting list They couldn’t show if the behavior resulted from sleep. 

Zee: the cbt trial got better compared with waiting list

Zammer: there are probably people whose sleep doesn’t improve. Will need toi put in the SAP something for these people.

Surry: how long is the pilot going to be?. If we talk about neuroprotection, this is not a matter of a week. If the pilot is too short and you are stiuck with negative report, what do you do. 
Zammer: you will need to do an interim analysis

Joe: sounds like the recommendations are:

1. in preHD pop to do a more thorough survey of the sleep issues in that population and ti add actigraphich measures to the study.

2. conceot 2 has changed into a pilot study, patients who have sleep-maintenance insomnia and have cognitive problems, a pilot study, parallel-group, placebo-controlled, pilot study

