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Introduction

Dyspnea is an unpleasant sensation of breathing, characterized
by qualitatively distinct sensations presenting with variable
intensity [1]. It may be caused by cancer itself, and pre-
existing or concomitant co-morbid conditions [2]. Dyspnea
is associated with fatigue, anxiety, decreased function and
quality of life and increased mortality [3, 4], and significant
suffering both for patients and caregivers. This symptom tends
to further increase at the lowest levels of functional status,
particularly in the last week of life [5]. Dyspnea was the most
frequent reason for emergency admission of home care pa-
tients [6], where then they died [7] and one of the most fre-
quent indications for palliative sedation [8].

Current management of dyspnea requires the treatment of
any reversible cause and supportive measures to minimize the
sensation of dyspnea. Opioids may help to relief the burden
due to dyspnea when acute respiratory distress is not yet pres-
ent, although there is some low-quality evidence showing
benefits with the use of oral or parenteral opioids to palliate
breathlessness [9]. While low flow oxygen has been shown to
be efficacious for dyspnea only in hypoxemic patients [10].
The real issue is that many patient still experience persistent

dyspnea despite these interventions, particularly when dys-
pnea may result in an overt respiratory failure [11].

The concept of palliative ventilation

New therapies, in particular for the treatment of infections
(e.g. new antibiotics and anti-viral agents), new diagnostic
procedures (e.g. diffusion of protected bronchoalveolar la-
vage), new modalities of ventilation, the development of clin-
ical guidelines and better monitoring systems have produced
better outcomes in the last years. One of the best examples of
the changes in outcomes observed in the last decades was
reported in cancer patients admitted to an intensive care unit
(ICU) for acute respiratory failure in different periods [12].
Differently from traditional invasive mechanical ventilation,
non-invasive ventilation (NIV) does not impair patient’s upper
airway and glottis function. NIV is able to reduce the work of
breathing and to improve gas exchange while preserving the
ability to cough, swallow and speak [13]. Furthermore, NIV
avoids iatrogenic complications associated with endotracheal
intubation and reduces the risk of ventilator-associated pneu-
monia [14]. In recent years, NIV has been found to have a
wide application outside ICU and in home care [15–19]. NIV
in general wards has also been used in ‘not to intubate’ pa-
tients. Interestingly, approximately 50% of patients survived
acute events [12, 20]. NIV includes both noninvasive positive
pressure ventilation (NPPV) and continuous positive airway
pressure (CPAP). During CPAP, the flow and volume are only
generated by the patient’s respiratory muscles. During NIV,
the inspiratory flow is variably generated by the respiratory
muscles and the pressure applied by the ventilator (partial
support) or completely generated by the ventilator (total sup-
port). In patients with terminal disease, NIV is aimed at reliev-
ing dyspnea, similarly to pain, or as a therapeutic option to

* Sebastiano Mercadante
terapiadeldolore@lamaddalenanet.it; 03sebelle@gmail.com

1 Anesthesia and Intensive Care and Pain Relief and Supportive/
Palliative Care, La Maddalena Cancer Center, Via san Lorenzo 312,
90145 Palermo, Italy

2 Department of Biopathology and Medical Biotechnologies
(DIBIMED), Section of Anaesthesia, Analgesia, Intensive Care and
Emergency, University Hospital Paolo Giaccone, University of
Palermo, Palermo, Italy

Support Care Cancer (2017) 25:2035–2039
DOI 10.1007/s00520-017-3710-z

http://crossmark.crossref.org/dialog/?doi=10.1007/s00520-017-3710-z&domain=pdf


allow to save time and gather consent to diagnostic or thera-
peutic procedures, or simply communicate the short prognosis
when abruptly passing from an intensive to a palliative care
setting [16, 21]. In a strictly palliative setting where the main
goal is to manage severe respiratory distress in a patient near
to death [22], CPAP alone does not have theoretically any role
in relieving symptoms, because it does not supply respiratory
muscles as NIV.

High-flow nasal therapy (HFNT), a device that delivers
high flows of fully humidified inspired gas (37 °C, 100%
RH, 44 mg H2O/L) driven by a turbine up to 60 L/min, by
dedicated nasal prongs, has been commercially available [23].
The use of HFNT finds its rationale as ‘stand alone’ therapy or
in patients who cannot tolerate NIV, offering an interface that
is less traumatic in term of skin breakdown and that potentially
offers less burden for the caregiver. This would make HFNT
also suitable as a first-line therapy to relieve severe dyspnea in
many conditions [24]. HFNT has also been used in ‘do not to
intubate’ patients in ICU [25]. The mechanisms of action of
HFNT include enhanced O2 pharyngeal concentration, en-
hanced lung mucociliary clearance and humidification, im-
proving patients’ comfort and increasing the performance at
high respiratory rates. HFNT also reduces the metabolic ex-
penditure of gas conditioning occurring during normal respi-
ration, thus impacting CO2 production [26–28]. HFNT may
attenuate the inspiratory resistances by splinting nasopharyn-
geal boundaries, providing adequate flow, supplying ade-
quately warmed and humidified gases and triggering nasal
muscle activation, thereby stiffening the airway. By using
HFNT, the pressure at onset of inspiration remains above at-
mospheric pressure during a large part of the inspiratory
phase. This increase would improve the driving pressure for
inspiration [29]. Moreover, it has been shown that HFNT may
increase expiratory resistance, by a jet-flow effect that creates
a pressure gradient across the flow-restricted nose segment
with a mechanism that differs from traditional CPAP. Nasal
cannula size is a critical factor in determining expiratory pos-
itive airway pressure (EPAP) generation during HFNT, as
EPAP relates to air leak around the cannula prongs. Awashout
of nasopharyngeal dead space is consequent to application of
HFNT [30]. The differences with CPAP are evident: HFNT
not only increases expiratory resistances and decreases the
inspiratory resistances in a completely different way of
CPAP but also leads to an amelioration of dyspnea by reduc-
ing the work of breathing due less need for increasing alveolar
ventilation.

Clinical studies of palliative ventilation

Palliative ventilation represents a field of great potential inter-
est because a subgroup of patients with dyspnea who may
develop acute failure of a specific organ that is not necessarily

related to the site or progression of the cancer. For example, a
consistent part of cancer patients have chronic pulmonary dis-
ease or cardiac disease and the occurrence of an acute exacer-
bation of these diseases, leading to acute respiratory failure, is
relatively common. Despite the fact that most of these epi-
sodes may be promptly reversible, if adequately treated, these
patients sometimes do not receive any form of ventilator sup-
port, just because they have an underlying cancer [12].

There are many suggestions that NIVmight be an alternative
option to relieve dyspnea even in very advanced patients [31].
This population is potentially the ideal candidate for NIV, as
most of them are patients with a ‘do-not-intubate’ code. Indeed,
many patients do not receive endotracheal intubation because
of the low survival and the burden of an ICU admission.

NIVwas used for the first time in a large group of advanced
cancer patients with acute respiratory failure who had been
judged by the referring oncologist to be suitable only for pal-
liative care [32]. Major criteria for enrolment into the study
were a PaO2/FiO2 ratio <25, a pH <7.35 with a partial arterial
CO2 tension (PaCO2) >50 mmHg, involvement of accessory
muscles of respiration or paradoxical breathing with patient
reporting subjective distress and/or dyspnea. The duration of
NIV was about 6 days. Most of the patients were ventilated in
‘protected’ environments, unless four who received the treat-
ment directly in the Palliative Care Unit. NIV was
discontinued in ten patients, due to intolerance; progressive
worsening of blood gas-analysis, PaO2 or pH; sudden death;
vomiting; or need to sedate for pain. Two patients were
intubated, three received NIV ‘ad libitum’ and the others were
treated only with supportive therapy. The use of NIV im-
proved the immediate outcome in patients who were unlikely
to receive any other form of ventilator support, but did not
produce any advantage on long-term survival. However,
NIV was feasible and useful in quickly improving dyspnea
in end-stage cancers patients with respiratory failure.

Subsequently, a randomized-controlled study was per-
formed in patients with end-stage cancer presenting acute re-
spiratory failure and severe distress [33]. Patients were ran-
domized according to their hypercapnic status to oxygen or
NIV, and subcutaneous morphine was given as needed.
Dyspnea decreased more rapidly in the NIV group with most
benefit reported after the first hour of treatment and in hyper-
capnic patients. Globally, PaO2, PaCO2, pH and respiratory
rate were better in hypercapnic patients who received NIV in
comparison with those on oxygen. A lower morphine con-
sumption during the first 48 h was also observed in the NIV
group. Of interest, the number of deaths in hypercapnic pa-
tients was smaller in the NIV group. NIV was well accepted.
This short-term study suggested that NIV was more effective
compared to oxygen in reducing dyspnea and decreasing the
doses of morphine in patients with end-stage cancer. Sleep
problems may arise and some patients may be disturbed by
application of NIV. High-flow nasal cannula (HFNC) may
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potentially improve the quality of sleep, also allowing cough,
speaking and eating, although no solid data have been pub-
lished on these aspects.

Few studies have assessedHFNC in advanced cancer patients
with hypoxia. HFNC in do not intubate (DNI) patients with
hypoxemic respiratory distress provided adequate oxygenation
and a decrease of breathing frequency. Only 18% of patients
escalated to NIV and mortality was 60% suggesting that this
mode of ventilation may be an alternative to NIV for DNI pa-
tients [34]. In a series of 183 cancer patients, 72% were given
HFNT in the ICU because of hypoxia. Patients improved (41%)
or remained stable (44%) while on the device, whereas 15%
declined. Forty-five percent of patients were living, and 55%
had died. The median time on HFNTwas 3 days (range 1–27).
A do not resuscitate (DNR) order was present in 101 (55%)
patients, either before (12%) or after (43%) device utilization
[35]. In a randomized study, 30 patients with advanced cancer
and persistent dyspnea were assigned to either HFO or NIV
(BiPAP levels) for 2 h. Dyspnea was assessed with a numeric
rating scale and modified Borg scale before and after the inter-
vention. Vital signs, transcutaneous carbon dioxide and adverse
effects were also recorded. Both NIVand HFNTwere associated
with significant and extended relief of dyspnea and enhanced
physiologic parameters without significant adverse effects [36].

Clinical considerations on the use of palliative
ventilation and research agenda

NIV is increasingly used as a palliative strategy when endotra-
cheal ventilation is deemed inappropriate. Palliative ventilation
can either be administered to offer a chance for survival, with a
resolution of an acute respiratory failure, particularly in hema-
tologic population [19], or to alleviate the symptoms of respi-
ratory distress in dying patients [12]. Patients in the terminal
stage could be already receiving NIV at home for pulmonary
disease, or have previously given a ‘do not intubate/
tracheostomise’ order. More frequently, patients with respira-
tory failure due to the disease or its complications may present
suffering from severe dyspnea not respondent to conventional
pharmacological therapy. There is also a subgroup of patients,
who are temporarily treated with palliative ventilation while
waiting for further decisions and appropriate communication,
because an abrupt switching from an intensive setting to end of
life care [21]. For patients treated on long-term NIV at home,
the main goal is to optimize their daily quality of life. NIV
settings and interface should be optimized and oxygen should
be targeted to obtain and SaO2 around 90%. It is also manda-
tory to pay particular attention on how the patient tolerates
NIV. Sputum retention should be treated with manual or me-
chanical aids or even with nasal tracheal suctioning. An essen-
tial pre-requisite before palliative ventilation is started in a
palliative setting is to assess the benefits for the patient, as well

as the skills and experience of the care-givers [22]. Palliative
ventilation should not cause patients discomfort and oxygen
should be targeted according to patient’s dyspnea. Alarm
should be turned off because they generate distress and may
make the family members evenmore anxious. The real priority
is to make sure the patient is comfortable; appropriate sedatives
(benzodiazepines) and opioid drugs can be administered if
necessary to facilitate patients’ compliance for the first hours
until stabilization is achieved. Although NIV is considered a
‘non aggressive’ technique, its use in a palliative care setting
still remains debatable [37–39]. HFNC seems to offer advan-
tageous properties, particularly for patient’s compliance and
acceptability, and should precede NIVapplication. The pioneer
and encouraging studies in palliative care patients near to end
of life are limited and often of short duration.

Further studies focused on quality of life and typical palli-
ative care issues should be performed to provide a further op-
tion in a difficult clinical context such as respiratory failure
with dyspnea. No information exists about the combination
with common drugs used for relieving dyspnea such as opi-
oids. The appropriateness of palliative ventilation should be
reported in studies that rely more on qualitative criteria (patient
comfort, end-of-life process, family burden and health-care
provider satisfaction) than quantitative criteria (rate of pallia-
tive NIV use and mortality). Many patients and their relatives
are potentially interested in ensuring and maximizing comfort
in the later stages of the disease. Interestingly, some of them
also expressed the desire to maintain cognition and the ability
to communicate [40]. However, at this very critical stage, the
patient is often no longer able to cooperate. NIV may be un-
comfortable and may cause undesirable side-effects such as
skin lesions, irritation of the eyes, abdominal bloating and in
rare cases barotraumatic events. Thus, any palliative ventila-
tion intervention needs to be discussed with patients, when
possible, or relatives. Although palliative ventilation may be
beneficial in short-term or long-term conditions, some patients
may wish to stop the intervention or simply because palliative
ventilation has exhausted his function.More data are necessary
to delineate a strategic plan for transition or discontinuation of
palliative ventilation. The withdrawal of any form of palliative
ventilation appears to pose considerable challenges to pallia-
tive physicians for the emotional, practical and ethical impli-
cations [41]. Ethical and legal rights to withdrawal from treat-
ment, discussions with family and colleagues, experiences of
legal advice and issues contributing to ethical complexity are
the most challenging issues to afford [42].
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