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People with ALS die from pulmonary complications and pulmonologists have interventions that
improve survival and quality of life. The study by Ackrivo and colleagues provides a clinically relevant
model to prognosticate respiratory failure in ALS. http://ow.ly/CfMF30o0MWB

Cite this article as: Lechtzin N. Predicting respiratory failure in amyotrophic lateral sclerosis: recruiting a
few good pulmonologists. Eur Respir J 2019; 53: 1900360 [https://doi.org/10.1183/13993003.00360-2019].

In the 1980s the United States Marine Corps had an advertising campaign built around the phrase, “The
Marines are looking for a few good men” (figure 1). This non-gender-neutral slogan would probably not
succeed today, but the sentiment could be applied toward the care of amyotrophic lateral sclerosis (ALS).
We’re looking for a few good pulmonologists. ALS is a progressive neuromuscular disease in which there
is degeneration of both upper and lower motor neurons, leading to diffuse muscle weakness and spasticity.
It is commonly known as Lou Gehrig’s disease in the USA, and motor neurone disease in the UK. As ALS
progresses, patients lose the use of their limbs, develop dysarthria and dysphagia, and most commonly die
from respiratory failure [1]. Most cases of ALS are sporadic and idiopathic, but about 10% of cases are due
to identified genetic mutations [2]. While a great deal has been learned about the pathophysiology of ALS
and efforts have been made to improve multidisciplinary care, the average survival from the time of
diagnosis remains only 3–5 years [3]. One challenge in the diagnosis and management of ALS is that there
is a great deal of variability in what region of the body is affected first and how quickly the disease
progresses. Limb onset ALS is the most common presentation, but it can affect corticobulbar pathways
first, which results in difficulties with speech and swallowing. This is commonly referred to as bulbar ALS
and can be particularly difficult to treat due to problems with dysphagia, malnutrition, dehydration,
aspiration, and the inability to clear oral and upper airway secretions. Patients with bulbar ALS may also
have difficulty performing pulmonary function tests due to spasticity and mouth weakness. They are also
less likely to tolerate and benefit from noninvasive ventilation (NIV). This makes decisions around the
respiratory management of individuals with bulbar ALS particularly challenging.

The incidence of ALS is approximately 1–2 individuals per 100000 and the prevalence is about 5 per 100000.
Because survival is so short, more than 1 in 500 deaths in adults in the UK are due to ALS [2]. There are
only two medications approved by the US Food and Drug Administration to treat ALS, riluzole [4] and
edaravone [5], and the effects are rather small. The former was shown to improve survival by several
months and the latter slowed the decline in functional ability in a subset of patients. However, pulmonary
interventions have the potential to improve quality of life and survival in ALS more than any other current
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therapy. Routine measurement of forced vital capacity is recommended by consensus guidelines as an
important tool to estimate prognosis and to help time interventions, such as gastrostomy tube insertion [6].
Use of NIV is standard of care for ALS and has been shown in multiple observational studies [7–9]
and in one randomised trial [10] to improve survival. ALS is considered a rare disease, but the prevalence
is similar to pulmonary diseases such as cystic fibrosis and idiopathic pulmonary fibrosis. These
pulmonary disorders are a common part of the curriculum in pulmonary training programmes and
commonly fall under the purview of pulmonary specialists, but ALS and other neuromuscular diseases are
often ignored by pulmonologists and care for these patients is left in the hands of neurologists and
respiratory therapists.

ACKRIVO et al. [11] deserve credit for their work to develop a prognostic model to predict the risk of
developing respiratory insufficiency within 6 months. Their study aimed to provide pulmonary clinicians
and clinical trialists an easily applicable tool to determine if patients are at high or low risk for impending
respiratory insufficiency based on their initial presentation. This study used a large single-centre ALS
cohort to develop their prognostic model and then validated their model using the PRO-ACT database, a
large dataset from patients enrolled in 23 clinical trials [12]. The authors found that a model including
increasing age, longer time to diagnosis, bulbar disease, lower forced vital capacity (FVC), more functional
limitation, and the presence of respiratory symptoms was strongly predictive of respiratory insufficiency at
6 months. They used stepwise logistic regression to determine their model. The area under the receiver
operating characteristic curve was 0.86 in the derivation cohort and 0.74 in the validation cohort. This
study had several strengths. It used readily available clinical measures in the prognostic model, it was
based on data from a single initial visit, and the single centre cohort from the University of Pennsylvania
was quite large at 765 patients. The primary outcome, respiratory insufficiency, can be defined in several
ways in ALS. Many previous studies have used a composite outcome including use of NIV, tracheostomy
or death. The ACKRIVO et al. [11] study also included FVC <50% predicted in their definition of respiratory
insufficiency. This makes sense from a clinical standpoint but could be problematic from a methodological
standpoint in this study. In the USA, initiation of NIV is often dictated by an FVC <50% predicted, and
there will therefore be a lot of overlap between FVC <50% predicted and NIV use. This probably does not
impact the study design in a meaningful way, but use of FVC as a predictor in the model may. Certainly, a
patient with a lower FVC at their initial clinic visit is more likely to have an FVC <50% predicted at

FIGURE 1 An example of a 1974
recruiting poster for the United
States Marine Corps with the
slogan “The Marines are Looking
for a Few Good Men …”.
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6 months, when compared to someone with a higher FVC at baseline, and will therefore also be more
likely to be prescribed NIV. The authors attempted to address this issue by performing several sensitivity
analyses. These included removing NIV use from the outcome, removing FVC from the outcome, and
using FVC as the only predictor. The performance of the model was maintained in the first two analyses
and using FVC as the only predictor did not perform as well as the full model. However, they did not do a
sensitivity analysis with both FVC and NIV excluded from the outcome. Doing so would certainly have
resulted in far fewer individuals reaching the outcome by 6 months, which would have impacted the
accuracy of their model.

While the ACKRIVO et al. [11] study is the first to predict respiratory insufficiency at 6 months as the
outcome, and the study has a stronger respiratory focus than earlier studies, it is reassuring that the
findings are very consistent with others. Older age at diagnosis and bulbar onset of disease have long been
recognised as poor prognostic factors [13, 14]. Additionally, shorter time from symptom onset to diagnosis
suggests a more rapidly progressive form of ALS, and is associated with shorter ventilator free survival [15].
Similarly, lower scores on the ALSFRS-R, which is the most widely used measure of functional ability in
ALS, at the time of diagnosis suggest faster progression and shorter survival [16, 17]. Low FVC at
presentation is also consistent with a faster progressing disease phenotype and has repeatedly been shown
to predict shorter survival [18].

There are other recent publications in the European Respiratory Journal relevant to the discussion above
regarding the ALS prognostic model. A 2018 study evaluated healthcare utilisation for individuals with
neuromuscular disease in Canada [19]. This study identified 185586 adults with neuromuscular disease, of
whom 864 had ALS. Neuromuscular disease patients, as a whole, had a relatively high number of
healthcare encounters for respiratory complications. For example, 22% of these individuals went to an
emergency room for a respiratory complication over an 11-year period, for a total of 85066 visits, and 8%
had respiratory hospitalisations. In ALS, 22% of patients had a respiratory emergency room visit and 17%
had a respiratory hospitalisation. Interestingly, only a quarter of ALS patients had an outpatient pulmonary
encounter and only 17% had pulmonary function testing. This study suggests that respiratory morbidity is
high in ALS, but there is substantial room to improve upon ongoing, outpatient pulmonary care.

Another interesting study was published earlier this year using data collected during the RespistimALS
trial of diaphragm stimulation for ALS [20]. The investigators obtained biopsies of the diaphragm at the
time of laparoscopic surgery and quantified diaphragmatic atrophy. Of 50 consenting patients, 39 had
adequate biopsy specimens for evaluation. The study group had ALS for an average of 53 months since
symptom onset, but had generally well-preserved vital capacities (median 83% predicted). The investigators
determined which measures of lung function correlated with diaphragmatic atrophy. Surprisingly FVC,
maximal inspiratory pressure, sniff nasal inspiratory pressure and transdiaphragmatic pressure did not
correlate with the degree of diaphragmatic atrophy. In univariate analyses, inspiratory capacity correlated
with slow-twitch fibre atrophy and supine fall in FVC correlated with fast-twitch atrophy. In multivariate
analyses, inspiratory capacity, sniff nasal inspiratory pressure and functional residual capacity were
independently associated with slow twitch atrophy. This study highlights the challenges inherent in
accurately identifying respiratory muscle weakness in ALS and reinforces the need for knowledgeable
pulmonary physicians to be involved in the ongoing care of individuals with ALS, rather than relying on
well-intentioned neurologists to manage respiratory complications.

ALS is a devastating fatal disease and extensive research is underway to more fully understand the
pathophysiology and find a cure. There is excitement about the potential for novel therapies such as stem
cells [21] or antisense oligonucleotides [22]. But until more definitive therapy is available, pulmonologists
need to understand the evaluation and care of ALS patients, as appropriate pulmonary care can do more to
improve quality of life and prolong survival than any other current therapy. The study by ACKRIVO et al. [11]
will help pulmonologists prognosticate respiratory insufficiency, which will help in determining how
aggressively to pursue NIV and other forms of respiratory care. Hopefully this study will help to recruit a
few good pulmonologists to the cause.
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