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Appendix A. Supplementary data

Supplementary material related to this article can be
found, in the online version, at doi:https://doi.org/10.
1016/j.pulmoe.2020.10.010.
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Cystic fibrosis and amyotrophic
lateral sclerosis, an unexpected
association

Dear Editor:

Cystic fibrosis (CF) is a multisystemic disease with clini-
cal heterogeneity, and progressive lung disease remains the
major cause of morbidity and mortality.” Some CF patients
can be diagnosed later in life. Studies have suggested that
patients with a delayed diagnosis survive better, reflecting
the prevalence of mutations with a less severe phenotype.?
Some rarer mutations have been associated with mild CF
and delayed diagnosis; one such example is the p.Val232Asp
mutation.?

Amyotrophic lateral sclerosis (ALS) is a progressive neu-
rodegenerative disease that frequently spreads to involve
most muscles leading to severe disability.*> Progressive
weakness of respiratory muscles leads typically to res-
piratory failure, and lung function tests are valuable in
predicting its course. The decline in pulmonary function
closely correlates with death for patients not managed with
respiratory aids (non-invasive ventilatory support - NVS, and
cough assistance techniques).®

A twenty-two years old male, with a history of allergic
asthma and rhinitis since childhood, with no current follow-
up. No smoking or relevant family history. He presented with
weakness of upper right limb, and muscle cramps, for four
months. In association, he referred to worsening of cough
and sputum. The neurologic examination revealed atrophy
of the right forearm and arm, hyperreflexia and weakness

of the upper limbs. Besides the presence of fever, the phys-
ical examination was normal. The patient was admitted to
the Neurology department for clinical evaluation. Labora-
tory studies showed a slight elevation of infection markers.
Arterial blood gases test were normal. Brain/vertebral mag-
netic resonance imaging and electromyography (EMG) were
normal. Chest computed tomography scan showed cylindri-
cal bronchiectasis with wall thickening, with a tree-in-bud
micronodular pattern (Fig. 1, panel A-C). Due to recur-
rent respiratory infections since childhood, with cough
and chronic bronchorrhea and, isolation of methicillin-
susceptible Staphylococcus aureus in bronchial secretions,
CF was suspected. The sweat test was 91 mmol/L, and the
genetic study identified p.Val232Asp and p.Phe508del muta-
tions. Both neurological and respiratory symptoms improved
with antibiotic therapy, so the patient was discharged. He
began follow-up and treatment at the CF outpatient clinic,
and radiological improvement was noticeable (Fig. 1 - panel
D). No other organ involvement was observed. Spirome-
try revealed moderate obstructive ventilatory pattern (FVC:
2690mL/62.9%; FEV1: 2440 mL/65.9%). For the following
three months, he experienced worsening of the neurolog-
ical deficits, with severe weakness of the four limbs (upper
right limb with muscle atrophy, Fig. 1 - panel E-F), with an
abnormal gait. Repetition of EMG showed neurogenic injury
and active denervation, and with the clinical background
were indicative of a definitive ALS diagnosis. At this point,
he was experiencing a decline in respiratory muscle func-
tion, with a VC of 2100 mL, decreasing 15% in the supine
position, a peak cough flow of 270L/min and elevation of
partial carbon dioxide pressure (47.8 mmHg). Home mechan-
ical ventilation was initiated with NVS (assisted/controlled
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LETTER TO THE EDITOR

Figure 1

Panel A, B and C: Chest x-ray and thoracic computed tomography showed cylindrical bronchiectasis with wall thickening

associated with a tree-in-bud micronodular pattern; Panel D: Chest x-ray with radiological improvement, after CF therapy was
initiated; Panel E-F: severe weakness of upper limbs (worse in the upper right limb with muscle atrophy).

mode, with oronasal mask) during sleep, and cough assis-
tance techniques were optimized. Although he had not
reported orthopnea or other sleep related symptoms, after
beginning NVS he reported better sleep quality without
orthopnea and a global improvement during the day; symp-
toms that he previously undervalued. Palliative care team
was also involved.

The authors present a challenging clinical case. On the
one hand, we intend to show an example of a late diagnosis
of CF and a young-onset of ALS. Given the diversity and ver-
satility of CF presentation, the diagnosis may go unnoticed
for years, therefore it is essential to maintain high suspicion
regarding the association of certain clinical characteristics.
Moreover, this case exemplifies a young-onset of ALS; while
it has a progressive course, young patient’s survival is fre-
quently longer and the percentage of bulbar onset is lower
in the young-adult type. Also, this patient had no family his-
tory of ALS. On the other hand, the simultaneous diagnosis
of CF and ALS presents several challenges in follow-up and

treatment. Airway clearance techniques, a key feature in
treating CF, will be compromised due to the inevitable res-
piratory muscle weakness and ineffective cough associated
with ALS with progressive increase of ventilatory depen-
dence. Patients with strictly non-bulbar presentation (as in
this case) retain effective speech and swallowing although
their VCs can decrease to <100mL, and all breathing tol-
erance can be lost and substituted by effective continuous
NVS. This case also unveils the psychological issues arising
when treating a young patient with two progressive and
incurable diseases. The personal impact of the functional
decline, the increasing assistance over time and lifestyle
changes resulting from such a complicated situation will be
hard to manage, highlighting the importance of a multidis-
ciplinary team.

To the best of our knowledge this is the second case
reported with CF and ALS.” Previously reported was a case
of a 30-year-old female, diagnosed with CF 16 years earlier.
Genotyping revealed a complex heterozygote of p.Gly542
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and p.Pro67Leu mutations. The authors suspected that TDP-
43 dysfunction could be linked to both pathologies, but the
patient did not display TDP-43 mediated aberrant splicing of
the CFTR gene. Alternative reasons were also considered.

In the last few years, the treatment of CF has experi-
enced a period of evolution, with survival estimated around
40 years-old." Survival in ALS is slightly longer in young
patients, and improved due to the use of NVS; despite this,
the average survival after the diagnosis is up to 2-4 years.®
Therefore, the authors realize that concurrent CF and ALS
might have poor prognosis.

Conflicts of interest
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The influence of the non-invasive n
ventilation mask interface on the
upper airway of patients with
amyotrophic lateral sclerosis

Dear Editor,

Hypoventilatory respiratory failure is the most common
cause of death and respiratory morbidity in patients with
amyotrophic lateral sclerosis (ALS)." Non-invasive ventila-
tion (NIV) prolongs survival and improves quality of life;
however, its benefits depend on the optimization of both
ventilation and adherence."? Upper motor neuron involve-
ment and impairment of bulbar function are associated with
upper airway (UA) spasticity and sometimes preclude NIV
support in ALS patients.?

NIV’s acceptance and adherence can be influenced by the
site of disease onset, NIV settings and comfort, presence
of asynchrony, aggressiveness of disease, ALS phenotype,
psychological defense to clinical status,® and types of mask
interface.”“ However, this subject remains debatable and is
inconclusive, requiring further exploration and strategies,
as marked by Vitacca et al.?

Telemonitoring could be one of the strategies to obtain
greater adherence, offering information on the presence of

leaks, continuous monitoring of breathing, continuous pulse
oximetry, and even capnography monitoring, according to
Angelucci et al.® In addition, physiological changes such as
hypoventilation, hypoxemia, hypercapnia, and sleep disor-
ders can be monitored.?> Home care ventilators can have
a built-in monitoring system. It enablesn earlier effective
intervention and is a promising solution both from the tech-
nical and economic points of view, as it improves the quality
of the care provided.’

ALS patients may exhibit weaknesses of the tongue
and pharyngeal muscles, promoting UA obstruction, espe-
cially when positive inspiratory pressure (PIP) is applied.?*¢
During insufflation, especially in bulbar ALS patients,
adduction of supraglottic laryngeal structures can occur.
This compromises airflow and, when posterior displace-
ment of the base of the tongue is associated, increases
hypopharynx obstruction.? Pharyngeal collapse caused by
abrupt inspiratory-expiratory pressure reduction are other
potential mechanism of NIV’s influence on the upper
airway.2*® These changes can influence ventilatory param-
eters because positive pressures may compromise the
laryngeal inlet during insufflation due to a retroflex move-
ment of epiglottis?, narrowing the glottis, decreasing the
tidal volume delivered®, and affecting adherence to the
NIV.3
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