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ABSTRACT
Objective: Palliative care is not well established for amyotrophic lateral sclerosis (ALS) patients who have decided not to 

undergo tracheostomy or positive pressure ventilation (TPPV) when noninvasive positive pressure ventilation (NPPV) becomes 
ineffective. The purpose of this study was to elucidate situations 1 month before death in ALS patients on NPPV who elected not 
to receive TPPV in Japan.

Design: A qualitative-descriptive study. 
Method: A single-facility study was performed. Data of five ALS patients who died while receiving NPPV were collected by 

retrospective medical chart review.
Results: NPPV was initiated in one patient for acute respiratory failure and in the other four for gradually deteriorating 

respiratory function. The duration of NPPV use ranged from 3 months to 24 months. All patients changed the setting pressure 0 
to 10 times, ranging from 17 to 28 mmH2O on maximum inspiratory positive airway pressure and 4 to 6 mmH2O on maximum 
expiratory positive airway pressure. Three patients changed the type of mask due to face skin irritation. Four patients used nar-
cotic drugs, but their pain was not sufficiently relieved. All patients were receiving NPPV 24 hours a day at the time of death. 
The cause of death in these patients was pneumonia and bronco-pneumonia.

Conclusion: The ALS patients in this study experienced pain in the last month before death. A further study is needed to 
accumulate data about the dying situation in ALS patients on 24-hour continuous use of NPPV to develop palliative care for 
them.
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INTRODUCTION

 Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease 
that is characterized by progressive, devastating neuromuscular decline. 
ALS is not curable, but a number of important symptomatic treatments 
are available. The most common cause of death in ALS is respiratory 
failure1). The survival time of ALS patients varies greatly depending on 
decision-making about symptomatic treatment for respiratory failure. 

Noninvasive positive pressure ventilation (NPPV), one treatment 
for symptomatic respiratory failure, is effective for resting of respiratory 
muscles, palliating dyspnea, prolonging life, and affording patients the 
time to think about moving to tracheostomy positive pressure ventila-
tion (TPPV)2). NPPV has become the standard of care for patients with 
ALS/motor neuron disease and advanced respiratory insufficiency3-5).

Patients who have chronic respiratory failure initiate NPPV with 
intermittent use. As the symptoms worsen, ALS patients will need 
24-hour continuous use of NPPV to maintain respiratory gas exchange. 
In this situation, NPPV is recognized as a life-sustaining intervention to 
provide adequate oxygen exchange. NPPV will eventually not be able to 
manage respiratory failure6).

The transition rate from NPPV to tracheostomy gradually decreased 
over the years7). Thus, palliative care needs to be provided to patients 

who have decided not to undergo a tracheostomy or transition to TPPV 
when NPPV becomes ineffective. However, palliative care for such 
patients has not been established yet in Japan8,9). Several protocols or 
guidance for professionals on withdrawal of ventilation at the request of 
a patient with motor neuron diseases were developed in European coun-
tries10-12). However, euthanasia or physician-assisted suicide is illegal in 
Japan. We must develop methods of comfort care for ALS patients who 
elect not to transition to TPPV from 24-hour continuous use of NPPV.

A better understanding of the final circumstances of dying in this 
subset of ALS patients could help healthcare practitioners learn how to 
deliver better palliative care for these patients. The purpose of this study 
was to describe situations 1 month before death in ALS patients in Japan 
on NPPV who elected not to receive TPPV.

METHODS

A retrospective single-facility study was carried out. Of the 13 
patients with ALS who died in Hospital G during the 3-year survey peri-
od beginning in 2013, four patients using TPPV died, five using NPPV 
died, and four died due to the natural course of the disease. Hospital G 
is a private hospital that provides acute care to tertiary care. Data were 
collected by retrospective review of electronic medical and nursing 
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charts. The survey items for the five ALS patients who died on NPPV 
were each patient's characteristics, body functional status, management 
of NPPV, and physical situations in the last month. This study was 
approved by the ethics committee of Hospital G. The patients were 
encoded to protect anonymity. We excluded any data that could identify 
the individuals.

RESULTS

Patients characteristics (Table 1)
At the time of death, patients were in their 60s (n = 3), 70s (n = 1), 

and 80s (n = 1).
Four patients were males and one was female. One had the bulbar 

onset type, and four had the limb type. The time elapsed from diagnosis 
to death ranged from 10 to 36 months. The reason for hospitalization for 
three patients was emergency admission due to dyspnea, and that of the 
other two was to receive respite care. The cause of death was pneumo-
nia in one patient and bronco-pneumonia in three patients. One patient 
was diagnosed with respiratory infection as his cause of death, but no 
autopsy was performed.

NPPV was initiated in one patient for acute respiratory failure and 
in the others for gradually deteriorating respiratory function. NPPV is 
initiated in ALS patients as standard of care for ALS dyspnea in this 

facility. The duration of NPPV use ranged from 3 months to 24 months. 
After all patients discussed TPPV with their family and their physicians 
several times, the patients decided not to undergo this procedure.

Nutrition management for three patients was via percutaneous endo-
scopic gastrostomy, one was fed orally, and one was fed via a nasal 
tube. Opioids (morphine) were administered to four patients (patient A, 
B, D, and E) to manage respiratory distress and other physical pain, but 
their painful situations were not adequately improved. The duration of 
opioid use ranged from 1 week to 5 months. Patient C rejected the use 
of opioids. All patients received oxygen therapy. The period of oxygen 
use ranged from 1 week to 22 months.

Physical situations in the last month

1) ALS Functional Rating Scale - Revised (ALSFRS-R)

The total score of ALSFRS-R 1 month before death and 1 week 
before death was obtained. The ALSFRS- R provides a physician-gener-
ated estimate of the patient's degree of functional impairment, which 
can be evaluated serially to objectively assess any response to treatment 
or progression of disease. It includes ten questions rating on a five-point 
scale from 0 = can't do, to 4 = normal ability. Individual item scores are 
summed to produce a reported score of between 0 = worst and 40 = 
best. The score for patients A, D, and E was 1 and did not change. 
Patient B had a change from 15 to 7, and patient C had a change from 9 

Table 1 Patients' characteristics
   Patient A Patient B Patient C Patient D Patient E

  gender F M M M M

  age at death 60s 70s 80s 60s 60s

  onset type of ALS limb limb limb bulbar limb

  last hospitalization period 16 months 45 days 11 days 6 months 26 months

 basic reason for the  Emergency due to  Emergency due to  Emergency due to dyspnea/ respite respite 
 data last hospitalization dyspnea dyspnea sense of choking care care

  time from diagnosis  
26 months 15 months 10 months 18 months 36 months

  to death

  cause of death
 broncho-pneumonia pneumonia broncho-pneumonia no autopsy broncho-pneumonia

   (by autopsy)

  time from diagnosis 
 2 months 12 months 9 months 3 months 18 months

  to NPPV initiation

 NPPV time from NPPV initiation  3 months 40 days 15 months 18 months 24 months
  to death
  time of NPPV use at 

 1 hour night time only 24 hours 30 min/AM & PM 30 min.
  initiation

 other feeding PEG oral nasal tube PEG PEG

 medical period of opioid use 16 months 15 months no use 1 week 5 months

 treatments period of oxygen use 22 months 40 days 40 days 1 week 2 weeks

Table 2 Circumstances in the last month before death
   Patient A Patient B Patient C Patient D Patient E

 ALSFRS-R Total score 1 15 9 1 1

	 ※ 1 Score of Communication 0 3 0 0 0

  Use time before 1 month from death 24-hr night time 24-hr 24-hr 24-hr

  Highest IPAP(cmH2O)※ 2 17 26 20 28 28

 NPPV Highest EPAP(cmH2O※ 3 4 6 4 4 6

  Change of mask type yes no no yes yes

  The number of times of change of pressure setting 0 3 times 7 times 10 times 1 time

※ 1 ALSFRS-R  0:Worse, 4: Normal, Score range: 0-40 points

※ 2 IPAP : inspiratory positive airway pressure

※ 3 EPAP: expiratory positive airway pressure
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to 2. Regarding verbal communication ability from the ALSFRS-R 
score, one patient had a score of 3 (slight disability), but four patients 
had a score of 0 (impossible verbal communication) 1 month before 
death. They were barely able to communicate with others by eye contact 
or slight body movements.

2) Management of NPPV for ALS patients 1 month before death 

(Table 2)

The length of use of NPPV 1 month before death was 24 hours a 
day for four patients, and night time only in one patient. All patients 
adjusted the setting pressure 0 to 10 times to optimize their respiratory 
condition, ranging from 17 to 28 mmH2O on maximum inspiratory posi-
tive airway pressure and 4 to 6 mmH2O on maximum expiratory posi-
tive airway pressure. All patients received wound dressings and three 
patients (A, D, and E) changed the type of mask due to face skin irrita-
tion. All patients were receiving NPPV 24 hours a day at the time of 
death. NPPV became ineffective, and their SaO2 and blood pressure 
slowly decreased until they died.

3) Situations right before death

Patient A had a bed sore in the sacral region. She couldn't even 
move any facial muscles. Patient B experienced dyspnea, panicked, and 
reported pain. Patient C experienced terrible distress and wished to take 
off the mask very often. Patient D feared choking because of difficulty 
spitting. All patients needed frequent sputum suction, with each time 
SaO2 quickly dropped down.

DISCUSSION

This study described the dying situation of ALS patients who used 
NPPV. Medical professionals frequently adjusted the pressure setting of 
NPPV to manage hypoventilation and respiratory distress. The patients 
needed a high level of pressure support to live. On the other hand, sub-
stantial air and mask-related skin problems made them uncomfortable. 
All but one patient were prescribed opioids. These efforts did not suffi-
ciently palliate respiratory distress.

One Japanese study reported that for most patients, NPPV continues 
until the patient dies13). We believe that both that study and our study 
realistically reflect the actual situation in many medical facilities in 
Japan, even though both were single-facility studies. Most Japanese 
neurologists infrequently use sedation and analgesic therapy for NPPV 
to treat acute respiratory failure14,15). As insurance coverage of morphine 
in ALS was approved in Japan in 201116), use of opioids is expected to 
increase in clinical settings.

A German study elucidated the circumstances of dying in ALS 
patients using NPPV17). Most of their patients died peacefully from car-
bon dioxide narcosis, but choking was described in some bulbar 
patients. The authors of that study commented that the use of opiates, 
anxiolytics, and sedatives should be optimized to deliver palliative care.

The beneficial effects of morphine for controlling dyspnea could be 
improved with the addition of midazolam to the treatment5). A multidis-
ciplinary approach is strongly recommended for this reason. Following 
careful pain assessment, neurologists, respiratory physicians, palliative 
care physicians, pharmacists and nurses need to collaborate to provide a 
palliative, pharmacological approach5).

Four patients in this study needed frequent sputum suction. Health 
care professions need to manage saliva to prevent from aspiration pneu-
monia. Suction itself is painful and taking off the NPPV mask when 
suction is necessary increases pain due to air hunger. We understand that 
these situations indicate intolerance of NPPV and should necessitate ter-
minal withdrawal. Procedures and ethical issues regarding terminal 
withdrawal of ventilator support need to allow peaceful dying18,19), and 
Japanese clinicians must discuss this issue with multidisciplinary pro-
fessionals.

Health care professionals should understand the physical, psycho-
logical, sociological, and spiritual aspects of a patient's pain, and 
employ the concept of "total pain" to provide palliative care to ALS 
patients receiving NPPV at the end of life20). If ALS patients who use 
NPPV opt for tracheostomy or TPPV, they will certainly be relieved 
from respiratory distress. However, living with TPPV requires intensive 
caregiving from others. Therefore, it is crucial for NPPV users to expe-

rience the pain associated with fluctuations in decision-making to 
decide whether or not they will shift to TPPV20,21). 

We need to clarify if a technical difference exists between NPPV 
and TPPV for the palliative withdrawal procedure as a limitation of the 
ventilator, and if a difference is present in the withdrawal procedure 
either at patient's request or as a limitation of ventilation. A further 
study needs to accumulate data from multiple aspects regarding the ter-
minal situation of ALS patients receiving NPPV to develop palliative 
care for them.

STUDY  LIMITATION

This study has several limitations. The methodology was a one-fa-
cility study, and a small number of cases was analyzed. Although 
obtaining a larger number of these cases is difficult, we need to increase 
the number of cases. Also, the data in this study were retrospectively 
obtained. Despite such limitations, this study described actual dying sit-
uations of ALS patients who used NPPV. We recommend employing 
prospective data collection and multicenter studies to collect more 
detailed data.

CONCLUSION

This study clarified that all patients were receiving NPPV 24 hours 
a day at the time of death, and their SaO2 and blood pressure decreased 
until death. Medical professionals worked hard to adjust ventilator set-
tings to manage respiratory distress in the terminal stage of ALS 
patients who depended on NPPV with no subsequent TPPV. Palliative 
care for such patients needs to be developed, including a nation-wide 
discussion on whether terminal withdrawal of respiratory support is 
legal or illegal in our country.
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