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left ventricular hypertrophy with normal systolic function.
Aortic prosthetic valve was functional. Neurological evalu-
ation was normal. Electromyography was suggestive of ALS.
The patient was discharged home under NIV.

RF as the initial manifestation of ALS is rare and, in such
cases, diagnosis is extremely difficult.5,6

The Portuguese group of De Carvalho et al.7 described 3
cases of ALS presenting with acute RF that required IMV.

In our cases, other diagnoses were firstly considered.
However, inadequate response to treatment, difficult wean-
ing, problems in eliminating secretions and swallowing
dysfunction, raised the hypothesis of NMD.

Diaphragmatic weakness, confirmed in the first two
patients, was the major cause of RF, as in the cases reported
by De Carvalho et al.7 Supine evaluation of vital capacity
is a highly informative parameter1 however, this was not
assessed in any of the cases reported here which constitutes
a limitation of this study. Long term NIV was the solution
for one patient. IMV with tracheostomy was the option for
the other patient that survived. It is indicated when there
is severe bulbar dysfunction and clearing secretions tech-
niques failure.8,9 When there is total dependence of NIV, tra-
cheostomy is also an option, depending on patient’s wishes.8

Diagnosis of NMD in RICUs is uncommon. However, despite
no previous neurological history, NMD should be investigated
in patients difficult to wean from ventilatory support. A
multidisciplinary approach to the clinical, psychological and
social factors should be available for these patients.

Funding

None.

Conflict of interest

The authors declare that they have no conflict of interest.

References

1. Ambrosino N, Carpenè N, Gherardi M. Chronic respiratory care
for neuromuscular diseases in adults. Eur Respir J. 2009;
34:444.

2. Hasan A, Saxena AB, Ahmed SM, Swamy TLN. Amyotrophic lateral
sclerosis presenting with orthopnea in a patient with COPD and
obstructive sleep apnea. J Med All Sci. 2011;1:46---9.

3. Chen R, Grand’Maison F, Strong MJ, Ramsay DA, Bolton CF.
Motor neuron disease presenting as acute RF: a clinical and
pathological Study, Journal of Neurology. Neurosurg Psychiatry.
1996;60:455---8.

4. Miller RG, Jackson CE, Kasarskis EJ, England JD, Forshew D,
Johnston W, et al. Practice parameter update: the care of the
patient with amyotrophic lateral sclerosis: drug, nutritional, and
respiratory therapies (an evidence-based review). Neurology.
2009;73:1218---26.

5. Tateno F, Sakakibara R, Kawashima K, Kishia M, Tsuyusakia Y,
Aibaa Y, et al. Amyotrophic lateral sclerosis presenting respira-
tory failure as the sole initial manifestation. Case Rep Neurol.
2014;6:213---6.

6. Moreira S, Tátá M, Carvalho L, Pontes da Mata J. Insuficiên-
cia respiratória aguda como primeira manifestação da esclerose
lateral amiotrófica: dois casos clínicos. Rev Port Pneumol.
2004;X:499---504.

7. De Carvalho M, Matias T, Coelho F, Evangelista T, Pinto A, Luís
ML. Motor neuron disease presenting with respiratory failure. J
Neurol Sci. 1996;139:117---22.

8. Simonds AK. European respiratory monograph. Chapter 15: NIV
and neuromuscular disease, vol. 41; 2008. p. 224---39.

9. Bach JR, Bianchi C, Aufiero E. Oximetry and indications
for tracheotomy for amyotrophic lateral sclerosis. Chest.
2004;126:1502---7.

A. Dias a,∗, I. Faria a, A.C. Santos a, C. Bárbara a,b

a Chest Department, Centro Hospitalar Lisboa Norte,

Lisboa, Portugal
b Institute of Environmental Health (ISAMB), Faculty of

Medicine, University of Lisbon, Portugal

∗ Corresponding author.
E-mail address: ana.pgrdias@gmail.com (A. Dias).
Available online 28 December 2017

https://doi.org/10.1016/j.rppnen.2017.11.002
2173-5115/
© 2017 Sociedade Portuguesa de Pneumologia. Published by
Elsevier España, S.L.U. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).

Central alveolar hypoventilation
due to progressive multifocal
leukoencephalopathy

Dear Editor,

Progressive multifocal leukoencephalopathy (PML) is a
demyelinating disease caused by John Cunningham (JC)
virus and occurs in immunosuppressed patients. PML affects
mainly the cortical and subcortical white matter, includes
neurological symptoms such as ataxia, hemiparesis, visual
anomalies and can also be accompanied by behavioural

alterations. PML can also cause lesions in other central ner-
vous system (CNS) areas, such as the brainstem or the spinal
cord.1,2

PML may occur in patients with severe brainstem injuries,
such as tumours, strokes or infections which might affect
the central chemoreceptor zone, causing central alveolar
hypoventilation syndrome (CHS).5---7

We report the case of a 27-year-old woman who had
undergone a double intestinal-kidney transplantation in
2013. Induction immunosuppression consisted of corticoids,
tacrolimus and eculizumab. In 2014 she gradually devel-
oped diplopia, nystagmus, ataxia and dysphagia. A magnetic
resonance imaging (MRI) showed a bilateral asymmetric
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hyperintense lesion in the left margin and the posterior
part of the brainstem, the posterior part of the mesen-
cephalon and on the three bilateral cerebellar peduncles.
Patchy and punctuate gadolinium enhancement was identi-
fied over medulla. JC virus was demonstrated by polymerase
chair reaction (PCR) in cerebrospinal fluid (CSF). Once the
diagnosis of PML was confirmed, treatment with eculizumab
was replaced with everolimus. Clinical improvement was
noticed with the new treatment.

In 2015, the patient was hospitalized due to a three-day
history of throbbing headache, sonophobia, photophobia,
nausea and vomiting. Physical examination revealed a
heart rate of 110 beats per minute, blood pressure of
114/65 mmHg, temperature of 37 ◦C and oxygen saturation
using pulse oximetry (SpO2) of 87% even with oxygen therapy
at 3 litres per minute. Diminished vesicular sounds in both
lungs were heard during auscultation and the neurological
examination was normal.

The results of the creatinine blood test were 2.38 mg/dl
(normal <1.2 mg/dl), similar to previous levels, biochemistry
and blood cell count were normal. Venous blood gas (VBG)
results indicate a pH of 7.29, a pCO2 of 52 mmHg (6.93 kPa),
pO2 48 mmHg, (6.40 kPa) and HCO3 of 25 mmol/l. Findings in
chest radiographs confirmed the presence of bilateral pleu-
ral effusion with right-side predominance.

During hospitalization, the patient experienced high
fever and a decline in the level of consciousness. She was
admitted to the intense care unit (ICU) and treated with
non-invasive mechanical ventilation (NIV) support within
the first 48 hours. Diuretics and broad-spectrum antibiotics
treatment were administered on the suspected respiratory
infection associated with heart failure. Study of pleural
fluid sample was obtained observing transudative effusion
without any microbiological isolation. Blood, urine and

sputum samples were not associated with microbiological
aetiology.

When the patient’s condition became stable in hospi-
tal, in the ward sleep apnea was observed. She complained
of headaches on awakening, daytime sleepiness and poor
nocturnal rest. Repeated arterial blood gas (ABG) revealed
hypercapnia and mixed acidosis.

Respiratory polygraphy (RP) showed an apnea-hypopnea
index (AHI) of 83/hour, 471 hypopneas and 49 central
apneas. Oxygen desaturation index (ODI) was 135/hour
and average time with SpO2 <90% was 91%. Average tran-
scutaneous pCO2 level was 55.5 mmHg (7.40 kPa), with a
maximum of 63 mmHg (8.40 kPa).

Nocturnal NIV was applied using an oronasal mask. The
settings were a spontaneous/assisted mode, a pressure sup-
port of 10 and an expiratory pressure of 8 cmH2O. After
48 hours of treatment, clinical and gasometric improve-
ments were observed.

The patient was discharged home with mechanical ven-
tilation. Hyperventilation symptoms were checked. The
efficacy of NIV was assessed with the built-in software and
transcutaneous capnography. Normal values for spirometry
test were obtained.

The evolution was favourable. Risk markers of PML were
not found three months later (no new visible lesions on her
MRI and the patient was with negative JC virus PCR), so the
possible resolution of the central hypoventilation syndrome
was evaluated. A baseline RP showed an AHI of 96/hour,
187 hypopneas and 344 apneas (89% central). The ODI was
99/hour and an ABG in the early morning showed a pCO2 of
46 mmHg. We decided then to perform a polysomnography
(PSG) with NIV to monitor the episodes of central apnea
(Fig. 1). Those episodes were observed mainly during REM
sleep only if we tried to change a spontaneous mode, and

Figure 1 Polysomnography. Central apneas in the first part of the stage. NIV corrects the apneas in the second part.
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were resolved by switching to a spontaneous-assisted mode
so we decided to maintain the NIV in that mode and to dis-
charge the patient. The rest of the study was normal, with
an IAH of 15.6 due to those mode changes. The patient was
set on long-term home NIV, and hyperventilation symptoms
resolved.

PML is a CNS disease that affects particularly immunosup-
pressed patients, e.g. HIV seropositive patients or following
an organ transplant. It is produced by the JC virus which
leads to a lytic infection of oligodendrocytes and astrocytes
whose neurologic deficits correspond to areas of demyeli-
nation in the brain, frequently localized in the subcortical
hemispheric white matter or the cerebellar peduncles. The
disease can occur in other regions of the central nervous sys-
tem including the brainstem, the optic nerves or the spinal
cord. The PML presentation begins with focal neurologic
deficits that depend on the location of the lesions. The diag-
nosis of the disease requires MRI, performing PCR for DNA
JC virus or a brain biopsy.

Currently, there is no specific treatment for JC virus
infection, although a few antiviral medications have been
studied for treatment of PML. The only treatment available
is the restoration of immune function through immunomod-
ulatory therapies. In this case report, eculizumab was
replaced by everolimus when PML was diagnosed. Viral load
(measured by PCR in CSF) and immune response are sig-
nificant factors for the prognosis, although more than half
of the cases treated have some significant neurological
consequences.1,2

According to The International Classification of Sleep Dis-
orders (ICSD), alveolar hypoventilation secondary to medical
condition is relatively uncommon.3 CHS can result from
neoplasms, strokes, encephalitis and neurodegenerative
conditions which can be developed as a result of severe
injury or trauma to the brain or brainstem, but there are
no reported cases of bulb lesions to PML disease.5---7

Our patient presented persistent brainstem injuries,
symptomatic hypercapnia and demonstrated hypoventila-
tion, showing the association between these alterations.
Moreover, after management and outcome of negative JC
virus PC, repeated episodes of central apnea by RP and
PSG were observed. The medulla damage was considered
irreversible, so long term NIV is prescribed.4,8,9

This case report reveals the importance of studies
for the diagnoses of sleep disorders in patients with
medulla infectious lesions. It shows how central apneas
may cause central alveolar hypoventilation. Close moni-
toring of respiratory function and non-invasive ventilation
support when it is needed are important in the treatment
of these patients in order to improve survival and quality of
life.
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