
EBC data collection. At this moment, this approach needs to be
validated in a rigorously controlled study and probably the only
solution for any relevant NMR based EBC data. In theory, this
new control could provide an unambiguous picture of breath
metabolism. 3) Subtracting the air background from the breath
signal (alveolar gradient). This method is currently applied in MS
breath analysis by measuring the metabolic concentration in
volatiles (also in EBCs) and subtracting (filtering) the analytes
from room air. Details about room air measurement have been
previously reported [14]. A similar approach cannot be easily
translated to NMR-based metabolomic data.

In summary, we are proposing that medical air inhalation should
be a requirement of future NMR-based metabolomic analysis.
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Jesús Ruiz-Cabello*,#,+

*CIBERES, CIBER EnfermedadesRespiratorias, #CNIC, Centro

Nacional de Investigaciones Cardiovasculares, "Fundación
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Extracorporeal membrane oxygenation in a

nonintubated patient with acute respiratory distress

syndrome

To the Editors:

Endotracheal intubation and mechanical ventilation are main-
stays in the management of patients with acute respiratory
distress syndrome (ARDS), but this treatment strategy exposes
the patient to several risks and complications. A small number
of ARDS patients can be treated with noninvasive ventilation
and these patients have less ventilator-associated pneumonia
and a lower mortality rate [1]. However, failure to improve

oxygenation with noninvasive ventilation indicates the need
for endotracheal intubation [1].

In patients with severe respiratory failure, extracorporeal
membrane oxygenation (ECMO) is increasingly being used
on top of mechanical ventilation to facilitate oxygenation and
protective ventilation [2]. A novel concept is the use of ECMO
in awake, spontaneously breathing patients to avoid the
complications of invasive ventilation. So far, ‘‘awake ECMO’’
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has been used predominantly in patients with end-stage lung
disease as bridge to lung transplantation [3, 4]. The use of
awake ECMO as bridge to recovery has recently been
described in a patient with hypercapnic respiratory failure
[5], but not yet in patients with ARDS.

We describe a patient with ARDS following septic shock who
failed noninvasive ventilation and was successfully treated
with awake ECMO, thereby avoiding endotracheal intubation
and mechanical ventilation.

This 26-yr-old female was admitted to our hospital with
urosepsis caused by Escherichia coli. Past medical history was
remarkable for Ewing’s sarcoma, which had been treated with
hemipelvectomy and radiochemotherapy 9 yrs previously,
and had been in remission since then. On admission, the
patient presented with septic shock. Initial therapy consisted of

volume resuscitation, intravenous noradrenalin and antibio-
tics. At that time, the patient was mildly tachypnoeic but had
clear lung fields on chest radiography and did not require
supplemental oxygen therapy. On day 3, haemodynamics had
stabilised and the patient no longer required vasopressors, but
respiratory function progressively deteriorated. The patient
became tachypnoeic and hypoxaemic with increasing oxygen
demand. Chest radiography then demonstrated disseminated
patchy infiltrates in all lung fields. Noninvasive ventilation via
a sealed facemask was instituted and an inspiratory oxygen
fraction (FI,O2) of 0.7 was required to maintain oxygen
saturations at 90%. After 9 h on noninvasive ventilation, the
patient became agitated and oxygenation deteriorated (minute
ventilation 17 L?min-1; FI,O2 0.7; oxygen tension 50 mmHg;
carbon dioxide tension 36 mmHg). Her Murray score at that
time was 3 (arterial oxygen tension/FI,O2 ratio 71; diffuse
infiltrates in all four quadrants; continuous positive airway
pressure 6 cmH2O on non-invasive ventilation; lung compliance
23 mL?cmH2O-1) [6]. At that stage, the need for intubation
was discussed with the patient, who vehemently declined.
Therefore, we suggested initiating awake venovenous ECMO
support, to which the patient agreed. Venous access was
established via the left femoral and right internal jugular veins
as described elsewhere [3]. The whole procedure was performed
under local anaesthesia and low-dose analgosedation with 5 mg
morphine and 200 mg propofol while the patient was still
responsive and receiving noninvasive ventilation. Gas exchange
improved immediately after ECMO insertion and the patient
no longer required noninvasive ventilation. The patient felt
comfortable (fig. 1), did not complain of dyspnoea and did not
require sedation any more. Details of the ECMO settings and the
further clinical course are shown in table 1. Gas exchange
subsequently improved and, 4 days later, she was weaned from
extracorporeal support. She fully recovered and was discharged
from the hospital 8 days after decannulation.

To the best of our knowledge, this is the first report of awake
ECMO in a patient with ARDS. Obviously, this strategy will
not replace invasive ventilation as the standard ARDS treat-
ment, but it may become a viable alternative in carefully selected

FIGURE 1. Patient with acute respiratory distress syndrome treated with

‘‘awake extracorporeal membrane oxygenation (ECMO)’’. The patient was not

intubated and was breathing spontaneously. The ECMO device can be seen at the

foot end of the bed. The ECMO cannulas were inserted in the left femoral vein and

the right internal jugular vein.

TABLE 1 Patient’s gas exchange and breathing patterns, and extracorporeal membrane oxygenation (ECMO) settings

Before ECMO On ECMO Off ECMO Discharge from ICU

Day 1 Day 2 Day 3 Day 4 Day 5

Respiratory support NIV Nasal probe Nasal probe Nasal probe Nasal probe None

FI,O2 % 70 26 24 24 24 21

Pa,CO2 mmHg 36 27 27 32 31 32

Pa,O2 mmHg 50 93 88 122

Sp,O2 % 91 98 97 99 99 99

fR breaths?min-1 46 27 28 31 19 16

ECMO Q L?min-1 2.05 2.10 2.05

ECMO V9 L?min-1 3 2 2

ECMO FI,O2 % 65 55 30

ICU: intensive care unit; FI,O2: inspiratory oxygen fraction; Pa,CO2: arterial carbon dioxide tension; Pa,O2: arterial oxygen tension; Sp,O2: oxygen saturation measured by

pulse oximetry; fR: respiratory frequency; Q: blood flow; V9: gas flow; NIV: noninvasive ventilation. c
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candidates. Our patient had already recovered from septic
shock and was no longer in a hypotensive and hyperdynamic
circulatory state, which was probably a prerequisite for the high
efficacy of ECMO support. Her prompt improvement and rapid
recovery after ECMO insertion were remarkable and the course
of ARDS in patients receiving ECMO support without invasive
ventilation warrants further study. In patients with more severe
lung injury one might also consider the use of ECMO in awake
patients receiving noninvasive ventilation. To date, the use of
ECMO in awake patients is investigational and must be
carefully investigated before broader use.
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Pleural effusion arising from a rare pancreatic

neoplasm
To the Editors:

Pleural effusions are common entities and may complicate a
number of disease processes. We present the case of a large
pleural effusion associated with a rare pancreatic neoplasm. The
patient, a 67-yr-old female, was referred for respiratory opinion
by the Breast Cancer Service at St Vincent’s University Hospital
(Dublin, Ireland). She had a background of invasive ductal
carcinoma of the right breast 4 yrs previously for which she had
undergone a wide local excision and was taking hormonal
therapy. Other past medical history included a diagnosis of
seropositive rheumatoid arthritis requiring only analgesic
therapy. She had known tuberculosis (TB) exposure in child-
hood and was a nonsmoker. She drank alcohol only on occasion.

She had initially noticed that she was sinking to the left side
while swimming over the previous month. This was followed by
progressive dyspnoea on exertion, left-sided chest pain and
nocturnal non-productive cough. She denied haemoptysis or
weight loss and was systemically well. Physical examination
identified stony-dull percussion and reduced breath sounds over
the mid-lower left lung. She was comfortable at rest with oxygen
saturations of 96% on room air. There was no clubbing or
lymphadenopathy. A chest radiograph confirmed a large left-
sided pleural effusion (fig. 1a). Pleural fluid analysis was
consistent with an exudative effusion with elevated fluid protein

and lactate dehydrogenase (39 g?L-1 and 1,126 g?L-1, respec-
tively). Cytology was negative for malignant cells and micro-
biology testing failed to identify any organisms, including
acid-fast bacilli. Immunohistochemistry staining for thyroid
transcription factor-1 and oestrogen receptor were negative.

Full blood count and biochemical markers were all within
normal limits. Serum tumour markers were negative. Rheuma-
toid factor was positive with negative antinuclear antibody
and antineutrophilic cytoplasmic antibody. The Mantoux test
was negative.

Computed tomography of the thorax, abdomen and pelvis
performed prior to respiratory referral confirmed a large left-
sided effusion with almost complete collapse of the left lung
and no obvious endobronchial lesion. A 363.6 cm left-sided
juxta-renal fluid collection was identified in the upper abdo-
men (fig. 1b). This had been identified 4 yrs previously on
abdominal ultrasound and was unchanged in size. The remain-
ing abdominal examination appeared normal.

Initial ultrasound-guided thoracocentesis yielded over 1.5 L of
blood-stained fluid. A wide-bore chest drain was inserted when
the fluid rapidly re-accumulated causing worsening dyspnoea.

Subsequent video-assisted thorascopic surgery removed a further
1.3 L of blood-stained fluid. Pleural biopsy revealed reactive
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