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Abstract

Background: Cough capacity derangement is associated with a high risk of pulmonary
complications in amyotrophic lateral sclerosis patients when cough assistance is not routinely
performed at home. The primary aim of this study was to evaluate the feasibility of a long-term
home based daily self-monitoring cough capacity.

Methods: Eighteen subjects were enrolled in a 9-month study at home. Changes in peak cough
expiratory flow, oxygen saturation, respiratory discomfort and incidence of respiratory deteri-
oration events were evaluated. In subjects presenting respiratory deterioration events, decline
in the abovementioned respiratory variables was evaluated (#NCT00613899).

Results: During an average follow-up of 125+ 102 days, a total of 1175 measures were per-
formed on 12 subjects. Mean compliance to proposed evaluations was 37 + 32% which worsened
over time. Peak cough expiratory flow decreased by 15.08 +32.43L/min monthly. Five sub-
jects reported 6 episodes of respiratory deterioration events, after a mean period of 136 +
108 days. They had poor respiratory function and more years of disease. There was no dif-
ference in peak cough expiratory flow and its decline whether subjects presented respiratory
deterioration events or not. In 4 subjects the respiratory discomfort score significantly worsened
after respiratory deterioration events from 3.0+ 1.41 to 4.25+1.71.

Conclusion: Daily self-monitoring of peak cough expiratory flow, oxygen saturation and respira-
tory discomfort seems difficult to obtain because of poor adherence to measures; this protocol
does not seem to add anything to current practice of advising on clinical derangements. Con-
firmatory larger studies are necessary.

© 2013 Sociedade Portuguesa de Pneumologia. Published by Elsevier Espana, S.L. All rights
reserved.
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Antecedentes: A disfuncao na capacidade de tosse esta associada a um elevado risco de
complicagdes pulmonares nos doentes com esclerose lateral amiotrofica, quando a sua
monitorizacdo nao é realizada rotineiramente no domicilio. O objetivo principal deste estudo
foi avaliar a viabilidade de uma automonitorizacao domiciliaria diaria da capacidade da tosse,
a longo prazo.

Métodos: Dezoito doentes foram incluidos num estudo com duracdo de 9 meses, realizado no
domicilio. Foram avaliadas as alteracdes do débito expiratorio maximo da tosse, a saturacao
de oxigénio, o desconforto respiratorio e a incidéncia de eventos de deterioracao respiratoria.
Em doentes que apresentavam eventos de deterioracdo respiratoria, foi avaliada a diminuicao
nas variaveis respiratorias supracitadas (#NCT00613899).

Resultados: Durante um acompanhamento médio de 125 + 102 dias, foram realizadas um total
de 1.175 medicées em 12 doentes. A média de cumprimento para as avaliacdes propostas
foi de 37 4+32%, e piorou ao longo do tempo. O débito expiratério maximo da tosse dimin-
uiu em 15,08 432,43 L/min mensalmente. Cinco doentes relataram 6 episddios de eventos de
deterioracao respiratoria, apds um periodo médio de 136 4 108 dias. Tinham uma funcéo respi-
ratoria mais alterada e mais anos de doenca. Nao existia diferenca no débito expiratorio maximo
da tosse e na sua diminuicao, quer os sujeitos apresentassem eventos de deterioracao respi-
ratoria ou nao. Em 4 doentes o resultado de desconforto respiratorio piorou significativamente
apos os eventos de deterioracdo respiratoria, de 3,0 41,41 para 4,25 +1,71.

Conclusdo: A auto monitorizacdo diaria diaria do débito expiratorio maximo da tosse, da
saturacao de oxigénio e do desconforto respiratorio parecem dificeis de obter devido a fraca
adesao a sua determinacdo; este protocolo parece nada acrescentar a pratica atual de acon-
selhamento sobre os distrbios clinicos. E no entanto necessaria a confirmacéo deste resultado
em estudos posteriores com amostras de maior dimensao.

© 2013 Sociedade Portuguesa de Pneumologia. Publicado por Elsevier Espana, S.L. Todos os

direitos reservados.

Introduction

Deterioration of respiratory function is a critical factor
in amyotrophic lateral sclerosis (ALS)." Respiratory tract
infections (RTIs) are the principal causes of morbidity and
mortality.” Low level of peak cough expiratory flow (PCEF)
is associated with a high risk for pulmonary complications
during RTls,*=> for hospisalization,® and is also considered
an indicator for spontaneous cough effectiveness during an
acute RTI.%"® PCEF reflects the capacity to expulse debris
from the airways (cough efficacy) and values less than
160 L/min are associated with extubation failure.’

After RTls, subjects with neuromuscular diseases have
a slow recovery of clinical, functional and oxygenation
parameters.>

Studies have also demonstrated the importance of using
specific cough assistance techniques®™'® in order to avoid
rehospitalisation.* " 14-18

Although easily evaluable, PCEF is not routinely done at
home in subjects with ALS.

The primary aim of this study was to evaluate, in sub-
jects with non-bulbar ALS, the feasibility of a long-term
(9 months), home-based, comprehensive protocol involving
daily self-monitoring for cough capacity. Changes in objec-
tive (PCEF and Spo,) and subjective (respiratory discomfort
[RD]) respiratory variables, occurrence of respiratory dete-
rioration events (RDEs) and influence of baseline PCEF and
its decline during time on RDEs were evaluated as secondary
outcomes.

Methods

Subjects

Subjects with diagnosis of ALS according to the El Esco-
rial criteria,’ admitted to the Rehabilitation Respiratory
Division of Fondazione S. Maugeri - Lumezzane (BS), were
considered for this study. Inclusion criteria were: (1) ALS
functional rating scale (ALS-FRS-R) score < 35, (2) non-bulbar
impairment at first presentation defined by clinical pre-
sentation and a PCF/PEF (peak espiratory flow) ratio>1,
(3) PCEF <450L/m, (4) NIV prescription at home. Criteria
for starting NIV were daytime hypercapnia, sleep-related
hypoxemia, and decrease of vital capacity below 50%
predicted.?’ Exclusion criteria were refusal, tracheostomy,
no caregiver availability, dementia, bulbar patients. The
study was approved by the Technical and Scientific
Committee of our Institute. All subjects gave informed
consent.

Measures

At baseline the following tests or evaluations were car-
ried out: (a) anthropometric characteristics, (b) ALS-FRS-R
score, (c) respiratory function (FEV,, FVC, FEV,/FVC, VC,
MIP, MEP) according to Quanier predictive indices,?' (d) arte-
rial blood gases (ABG), (e) mechanical ventilation use,??
(f) PCEF measured at rest using a peak flow meter
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