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Incidence 2 per 100,000 population/yr

50% die within 30 months, 20% live 5-10 yrs

Poor prognostic factors – old age, shorter diagnostic delay, early 
respiratory involvement, bulbar onset disease



Incurable neurodegnerative disorder principally 
affecting the motor system





Frontal lobe cognitive impairment

20-50% patients fulfill criteria for FTD

Measured using ECAS  (Edinburgh Cognitive & behavioural ALS screen) 

Niven et al. ALS and frontotemporal degeneration. June 2015 



Am J Hosp Palliat Care. 2017 Mar;34(2):154-159. doi: 10.1177/1049909115610078. Epub 2016 Jul 
11.

End-of-Life Care of Patients With Amyotrophic Lateral Sclerosis and Other Nonmalignant 
Diseases.

AIM: 

To explore the diagnoses, symptoms, and treatment of patients dying in hospice due to 
nonmalignant diseases, with special emphasis on amyotrophic lateral sclerosis (ALS).

DESIGN: 

A retrospective study based on a detailed analysis of patient records in Finland.

RESULTS: 

48% had ALS. 

Dyspnea, followed by pain and fatigue, was the most common symptom reported 

Compared with ALS, patients with other diseases had more comorbidities 

CONCLUSION: 

Respiratory symptoms are important in the management of nonmalignant diseases in hospice. 



Neuromuscular respiratory failure is 
cause of death in majority



Respiratory complications in MND

Respiratory 
muscle weakness

Ineffective cough
Recurrent chest 

infections

REM related 
nocturnal 

hypoventilation

NREM and REM 
related 

hypoventilation

Daytime 
hypercapnic 

ventilatory failure



EFNS Task force on Management of ALS
(EJN 2012 19: 360)  



Forced Vital Capacity

• Normal Values 3-6 litres 

• FVC > 1.5 litre required for 
effective cough

• A change in FVC by 25% lying 
down indicates diaphragm 
weakness

Miller et al 1999

However this marker is non 
linear and less predictive of 
sleep disordered breathing in 
MND that more novel 
measures.     

Lyall et al 2001





Sniff Nasal Inspiratory Pressure (SNIP)

• Normal values : males >-

70cmH2O, females >-60cm H20



Respiratory muscle strength and 
ventilatory failure in ALS

Lyall et al Brain 2001

• 81 patients MND not on NIV
• No tests of RMS were helpful 

in predicting hypercapnia in 
bulbar  ALS

• Compared to MIP/MEP and 
FVC, SNIP had greater 
predictive power for detecting 
hypercapnia

• In non-bulbar patients SNIP of 
32% pred had a 81% 
sensitivity for hypercapnia



• Orla Hardimans group

• 98 MND not on NIV

• Prospective longitudinal – tested 3m over 3 yrs

• SNIP <40cmH20 predicted median survival of 6m 
97% sensitivity and 79% specificity

Am J Respir Crit Care Med. 2005 Feb 1;171(3):269-74. Epub 2004 Oct 29. 

Use of Sniff nasal-inspiratory force to predict survival in 
amyotrophic lateral sclerosis 



Overnight oximetry



Multichannel sleep study/Polysomnography
(PSG)

PSG – EEG & eye movement leads – detect REM sleep indicative of neuromuscular 
resp impairment

• Airflow sensor
• Muscle electrodes
• HR
• Chest resistance 

sensors

• AHI  abnormal >5/hr



Hypercapnoea on ABG = diagnosis type 2 
respiratory failure and the need for urgent 

non-invasive ventilation 

• Other useful indices include;

• Venous/arterial bicarbonate – raised –
compensated resp acidosis

• Hyponatraemia – felt to reflect the degree of 
respiratory acidosis or possibly SIADH effect?  



RCT of NIV in MND Bourke SC Lancet Neurol 2006:5:140-7

Survival Qol

All patients

Mod bulbar 

weakness

Severe bulbar

All patients

Severe bulbarMod bulbar

No survival advantage in severe bulbar patients but qol improved



Orphanet Journal of Rare Diseases 2009, 4:10
Early treatment with noninvasive positive pressure ventilation prolongs survival in Amyotrophic Lateral 

Sclerosis patients with nocturnal respiratory insufficiency

Kaplan-Meier plots of survival in 72 patients affected by amyotrophic lateral sclerosis (ALS) from the initiation of NPPV. 
(Black circle) = 44 patients with ALS with FVC > 75%, (Black triangle) = 16 patients with ALS with FVC < 75%
treated with NPPV, (Black square) = 12 patients with ALS with FVC < 75% not treated with NPPV





 Nocturnal hypoventilation on oximetry

 pCO2 >6 (URGENT, 1 week)

 Symptomatic

 Reduction/decline in resp function tests 
as below

 Caution in cognitive/severe bulbar 
disease

Referral to Respiratory for consideration of NIV 
NICE recommendations

Image reproduced by kind 
permission of Motor 
Neurone Disease Association



NIV
Other issues with NIV

• Bibrachial patients  

• Need to be well enough to 
manage initial teething 
problems w mask etc

• Secretion Mx important!

• Carer burden

• Ceilings of treatment eg
invasive ventilation

• ADRT

• Palliative care 



Cough in MND

http://www.geronguide.com/gallery/in
dex.php/Bronchitis/bronchitis-19



Peak Cough Flow (PCF)

• Normal values >350l/min to 600l/min

• PCF >160l/min required to clear 

secretions

• PCF >270l/min when well has little 

risk of respiratory failure during RTI



Cough Management

• Optimise respiratory care in event of retained secretions/chest 

infection

• Humidification

• Bronchodilators

• Mucolytics

• Saliva management

• Low threshold for antibiotics

• Physiotherapy techniques

- Inspiratory support - breath stacking, Lung Volume Recruitment,   

volume settings on NIV

- Expiratory support - Manually Assisted Cough

• Cough assist/MI-E 



LVR (Inspiratory phase)

• Lung volume recruitment is used 
to improve peak cough flow (PCF) 
by reaching maximum inspiratory 
capacity (MIC) in patients with 

paralytic /restrictive disorders.



Manual assisted cough



Insufflator – exsufflator / cough assist

• A mechanical insufflator –
exsufflator uses positive pressure 
to deliver a maximal lung 
inhalation, followed by an abrupt 
swich to negative pressure to the 
upper airway.  The rapid change 
from positive to negative 
pressure is aimed at stimulating 
the airflow changes that occur 
during cough, thereby assisting 
sputum clearance  ( Chatwin, 

2009)



Neurology. 2003 Nov 11;61(9):1285-7. Mustfa et al.

Cough augmentation in amyotrophic lateral sclerosis.

Cough flows and pressures were measured during cough 
augmentation in healthy subjects and patients with bulbar 
and nonbulbar amyotrophic lateral sclerosis. Manual 
assistance increased flow 11% in bulbar (p < 0.01) and 13% 
in nonbulbar (p < 0.001) patients. Mechanical insufflation-
exsufflation increased flow 17% in healthy subjects (p < 
0.05), 26% (p < 0.001) in bulbar, and 28% (p < 0.001) in 
nonbulbar patients. The greatest improvements were in 
patients with the weakest coughs. Patient group and level of 
weakness influenced the effect of augmentation



Indications for cough assist in MND

• Acute - respiratory infection

• Chronic - PCF <160L/min and/or having 
difficulty expectorating secretions 



End of life in MND

Patient

Complex 
symptoms

ACP

Carer 
burden



End Of Life in MND regional audit

• Aim – ascertain extent of discussion around 
advanced care planning (ACP)

• 50 patients randomly selected from a total of 
104 patients on the MND database who died 
between 1st January 2012 and 31st December 
2013. 

• Hospital case note review



• 11/50 patients, 22% discussed advanced care 
planning 

• 20/50 gastrostomy 

• 11/50 NIV



With whom did discussions take place?

0
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Number of discussions

No correspondence to suggest ACP discussions took place with GP/Specialist 
palliative care teams (30 patients, 60%, were seen by specialist palliative care 
services)



Where did patients die?
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‘Place of death and associated factors among patients with amyotrophic lateral 
sclerosis in Madrid’. Amyotrophic lateral sclerosis and frontotemporal dementia 2015;17(1-
2):62-8. 

Of 1035 patients who died of ALS, 56.1% died in a hospital, 30.4% at home, 8.3% in a residential 
home and it was unknown for 5.1%



What does the literature tell us 
about palliative care in MND?





2011 BMJ Supportive & Palliative Care

European federation of Neurological Sciences task force 
suggests a ‘palliative care approach’ from diagnosis.

Evidence that multidisciplinary care improves survival and 
quality of life.

Recent updated NICE guidance 2016 suggests that a healthcare 
professional with expertise in Palliative care should be part of the core 
MDT 







Standards of palliative care for patients with amyotrophic 
lateral sclerosis: results of a European survey 

Borasio et al. ALS and other motor neuron disorders 2001 2, 159–164 

• Survey of ALS neurologists

• Advance directives are believed to be useful in 78% of centres; 55% 
discuss them regularly with their patients, and 30% of patients 
complete them. 

• Most ALS patients die at home (61%), 31% in hospital, and 7% in a 
hospice

• The medical care in the terminal phase is judged to be insufŽcient in 
42% of cases (northern Europe 33%, southern Europe 61%), while 
the social network is deemed insufŽcient in 35% (northern Europe 
31%, southern Europe 46%); 



Evaluation of the application of the European guidelines for the 
diagnosis and clinical care of amyotrophic lateral sclerosis (ALS) 

patients in six French ALS centres

B. Marin et al 216 European Journal of Neurology

• Cross-sectional observational study/audit of adherence to 2012 
EFNS guidelines

• Early input from a palliative care team (6-12m after diagnosis) was 
mentioned in the medical notes in 14.6% of cases 

• Discussion of end of life started early in 21.7% of cases.

• Conclusion – study demonstrated suboptimal management of 
palliative issues



What is the impact of Specialist Palliative 
Care (SPC) in MND in NI?



Methods

• Qualitative study
• MND Association funded MND research nurse
• In-depth semi-structured individual face to face 

narrative interviews with bereaved carers of MND 
patients (2 yrs – 3 months)

• Time period examined – last 3 months of life
• 10 carers with & 10 without SPC input
• Generated data method/reconstruction ie carer 

re-process’s and re-tells their experience and that 
of the deceased patient



Questions were framed around;

• Symptom management
• Advanced care planning
• Psychological/social support
• Issues around death/dying

But, importantly, participants were given scope to ‘tell 
their story’

Interviews were recorded and then transcribed

Thematic analysis 



Thematic/content analysis

Identify themes

Sort data by  themes

Summarise/synthesise data

Develop explanations

Detect patterns

Group/summarise data into main themes



Results



SPC Gender Age @ death 
(yrs)

Survival from 
onset (m)

Disease onset ADRT

N M 57 18 Spinal N

N M 90 10 Bulbar N

N F 47 60 Cognitive N Cognitive

N M 69 21 Spinal N

N F 68 28 Spinal N

N M 74 25 Spinal N

N M 68 16 Spinal N

N F 68 48 Spinal N

Y
Hospice

F 75 34 Bulbar Y
(Hospice)

Y
SPC Nurse

M 54 39 Spinal Y
(SPC nurse)

Y
Hospice

F 69 18 Bulbar N

Y M 61 108 Spinal N

Y M 70 42 Bulbar Y 
(MND nurse)



Overarching theme

Interpretive themes

Descriptive themes

Biopsychosocial 
impact of MND

Fear, anxiety, 
low mood

Respiratory 
distress at 
end of life

Significant carer 
Burden

“we couldn’t make him 
comfortable”

“counselling would have been good (carer)”

Unmanaged 
psychological 
symptomatology

“I felt like I was an annoyance to 
them (in hospital)”

“ he was afraid to use NIV”

“he just gave up”

“ I’d be lying if I said he had a good death … that 
gasping was awful”

“he struggled for breath”

Lack of anticipation and 
management of 
respiratory symptoms 

“ Dr (respiratory) said his breathing was fine, I said it wasn’t…. when we next saw  
the neurologist he was admitted but it was too late”

Concerns 
using NIV



Refusal of 
SPC referral

Overarching theme

Interpretive themes

Descriptive themes

Provision of 
holistic care

Refusal of NIV 
in case it 
extended life

MND nurse 
was great 
support

Patients felt that 
staff had little 
experience of 
MND 

“ I didn’t contact her again (social worker) as I didn’t know what she 
did, she just kept saying that she didn’t know why she was there”

Refusal of 
SPC 
referral

Lack of engagement between 
patient/family & staff due to ? Poor 
understanding of care needs by both

Refusal of 
external 
carers

Specialist 
input can 
provide high 
quality care

“she (MND nurse) was the only 
one who understood”

“maybe if they had been involved sooner 
he wouldn’t have  refused it (hospice)”“hospice was wonderful”

“marie curie nurses were a fantastic support, I could 
get sleep”

“he was offered 15mins (care ) in morning but it 
took him 10 mins to walk to toilet so family just did 
it”

“social worker offered respite but mammy couldn’t wipe her nose or dry her tears so we couldn’t consider this



Overarching theme

Interpretive themes

Descriptive themes

Advanced care 
planning (ACP)

Patients  keen to 
die at home

Lack of awareness of end of 
life by family and lack of  
anticipation of symptoms by 
professionals

Reticence of 
patients & 
family to discuss 
ACP

Unplanned/urgent  
GP-led hospital 
admissions at end 
of life

“ after he died his friends told me that 
he had discussed EoL, he didn’t want 
to upset us”

“ didn’t know he was dying”
“he didn’t have enough pain 
relief (in hospital)”

“had to lie across chairs outside the ward 
(relative in last day of life)”

“I would have liked to have had more conversation 
with her on the topic of death and her wishes”

“no, we didn’t have that (ADRT), why tell them what to do ?”

“blue lighted to hospital….did he really need this…. the fear in his eyes

Hospital was a 
negative 
experience

“ not sure how I would have handled it if he had died at home”

“most horrible death I have ever seen and I 
have seen a lot of deaths”

Hospital not an 
appropriate 
setting for the 
dying process

Lack of opportunity for 
ACP discussions (lack of 
specialist staff, home 
setting etc)



Outcome?

• Pilot Joint MND Palliative care clinic

• Multidisciplinary, hospice-based

• Template for Neuropalliative clinic/outreach 
service

Neurologist

Palliative
Care

https://www.google.co.uk/url?url=https://clipartfest.com/categories/view/2216d257d6f0ae4b48add91e28e3267a3f6d7d92/falling-off-a-cliff-clipart.html&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwiewrH3jerSAhUp4oMKHZ0ZAR8QwW4IODAR&usg=AFQjCNHR_BM9OSxChlqQjv3lFRFlkYWQGQ
https://www.google.co.uk/url?url=https://clipartfest.com/categories/view/2216d257d6f0ae4b48add91e28e3267a3f6d7d92/falling-off-a-cliff-clipart.html&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwiewrH3jerSAhUp4oMKHZ0ZAR8QwW4IODAR&usg=AFQjCNHR_BM9OSxChlqQjv3lFRFlkYWQGQ


• Within the catchment of one MND Care 
Centre  Clinics – a number of MND specialist 
nurse-led clinics were set up

• Patients reported – improved pt satisfaction 
- shorter travel, more pleasant environment 
aided communication, less stressful 
consultation



What else could we get for this?

• Cross cover
• Increased capacity
• Shared decision making
• Less clinic appointments for patients
• Develops ‘MND experts’ and a ‘hub’ that can facilitate the sharing of 

expert knowledge via ECHO technology and the potential for nurse led 
clinics in more rural areas.  

• Increased MND admissions into hospice, directing away from acute 
hospitals

• A clinic that facilitates a smooth transition of a patient from a clinic setting 
to a home-led end of life setting.

• Less hospital MND deaths
• Natural upskilling of palliative care staff in MND and conversely upskilling 

of neurologists in palliative care.  
• Avoids duplication of work as patients are increasingly using day hospice 

services as well as attending neurology clinic appointments 
• Fosters research & development


