
Pulmonol. 2019;25(5):289---298

www.journalpulmonology.org

REVIEW

Strategies  to  relieve  dyspnoea  in patients  with
advanced chronic  respiratory  diseases. A  narrative
review

N. Ambrosino ∗, C. Fracchia

Istituti  Clinici  Scientifici  Maugeri  IRCCS,  Istituto  di  Montescano,  Pneumologia  Riabilitativa,  Montescano  (PV),  Italy

KEYWORDS
COPD;
Lung  cancer;
Interstitial  lung
diseases;
Pulmonary
rehabilitation;
Non  invasive
ventilation;
Opioids;
Oxygen;
High-flow  nasal
therapy;
Palliative  care;
Integrated  care

Abstract
Background  and  objective: The  management  of  symptoms  in  patients  with  advanced  chronic
respiratory  diseases  needs  more  attention.  This  review  summarizes  the  latest  evidence  on
interventions  to  relieve  dyspnoea  in  these  patients.
Methods:  We  searched  randomised  controlled  trials,  observational  studies,  systematic  reviews,
and meta-analyses  published  between  1990  and  2019  in  English  in  PubMed  data  base  using
the keywords.  Dyspnoea,  Breathlessness  AND:  pharmacological  and  non  pharmacological  ther-
apy, oxygen,  non  invasive  ventilation,  pulmonary  rehabilitation,  alternative  medicine,  intensive
care, palliative  care,  integrated  care,  self-management.  Studies  on  drugs  (e.g.  bronchodilators)
or interventions  (e.g.  lung  volume  reduction  surgery,  lung  transplantation)  to  manage  underly-
ing conditions  and  complications,  or  tools  for  relief  of  associated  symptoms  such  as  pain,  are
not addressed.
Results:  Relief  of  dyspnoea  has  received  relatively  little  attention  in  clinical  practice  and  lit-
erature. Many  pharmacological  and  non  pharmacological  therapies  are  available  to  relieve
dyspnoea,  and  improve  patients’  quality  of  life.  There  is  a  need  for  greater  knowledge  of
the benefits  and  risks  of  these  tools  by  doctors,  patients  and  families  to  avoid  unnecessary
fears which  might  reduce  or  delay  the  delivery  of  appropriate  care.  We  need  services  for  mul-
tidisciplinary  care  in  early  and  late  phases  of  diseases.  Early  integration  of  palliative  care  with
respiratory,  primary  care,  and  rehabilitation  services  can  help  patients  and  caregivers.
Conclusion:  Relief  of  dyspnoea  as  well  as  of  any  distressing  symptom  is  a  human  right  and  an
ethical duty  for  doctors  and  caregivers  who  have  many  potential  resources  to  achieve  this.

© 2019  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/).

Abbreviations: ATS, American Thoracic Society; COPD, chronic obstructive pulmonary disease; CRD, chronic respiratory diseases; CWV,
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ICU, intensive care unit; ILD, interstitial lung diseases; LTOT, long term o
electrical stimulation; PaCO2, arterial carbon dioxide tension; PaO2, art
of breathing.

∗ Corresponding author.
E-mail address: nico.ambrosino@gmail.com (N. Ambrosino).

https://doi.org/10.1016/j.pulmoe.2019.04.002
2531-0437/© 2019 Sociedade Portuguesa de Pneumologia. Published by 

BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
xygen therapy; NIV, non invasive ventilation; NMES, neuromuscular
erial oxygen tension; RCT, randomised controlled trial; WOB, work

Elsevier España, S.L.U. This is an open access article under the CC
.

https://doi.org/10.1016/j.pulmoe.2019.04.002
http://www.journalpulmonology.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pulmoe.2019.04.002&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:nico.ambrosino@gmail.com
https://doi.org/10.1016/j.pulmoe.2019.04.002
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


2 N.  Ambrosino,  C.  Fracchia

I

W
e
a
a
e
f
t
l

r
s
h
t
I
b
a
o
i

t
l
c
a
h
a
t
h
d
t
c
i
i
l
r

i
d
c
t
t
C
l
d
c
g
c
o

d
r
d
i
S
l
w
T
c
t
e

Table  1  Common  instruments  used  to  assess  dyspnoea.

Stimulus  ---  Activities  of  Daily  Living
Baseline  Dyspnea  Index  ---  Transition  Dyspnea  Index
Dyspnoea  component  of  Chronic  Respiratory  Questionnaire
University  of  California  San  Diego  Shortness  of  Breath
Questionnaire
Medical  Research  Council  Scale

Stimulus  --- Exercise
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orld  Health  Organization  includes  chronic  respiratory  dis-
ases  (CRD)  among  the  4  major  human  chronic  diseases
ccounting  for  an  estimated  7.5  million  deaths  per  year,
pproximately  14%  of  annual  deaths  worldwide.  These  dis-
ases  are  a  major  economic  and  human  burden.  The  most
requent  CRD  include,  in  descending  order,  chronic  obstruc-
ive  pulmonary  disease  (COPD),  lung  cancer,  tuberculosis,
ung  infections,  asthma,  and  interstitial  lung  diseases  (ILD).1

Definition.  Dyspnoea  is  defined  as  ‘‘the  subjective  expe-
ience  of  breathing  discomfort’’,  and  is  a  multidimensional
ymptom  resulting  from  multiple  mechanisms,  reducing
ealth  related  quality  of  life  (HRQL)  and  leading  to  dis-
ress  in  patients  and  families  in  all  stages  of  disease.2---4

ndependent  of  the  underlying  disease  the  term  ‘‘chronic
reathlessness  syndrome’’,  has  been  proposed  and  defined
s  ‘‘breathlessness  that  persists  despite  optimal  treatment
f  the  underlying  pathophysiology  and  that  results  in  disabil-
ty’’.5

Neurophysiological  basis. The  neurophysiological  basis  of
his  disabling  symptom  relies  on  receptors  in  the  airways,
ung  parenchyma,  respiratory  muscles  and  in  chemore-
eptors  providing  sensory  feedback  via  vagal,  phrenic
nd  intercostal  nerves  to  the  spinal  cord,  medulla  and
igher  centres  automatically  adjusting  breathing  based  on
ppraisal  of  blood  gases,  acid-base,  and  mechanical  sta-
us  of  the  respiratory  system.2,6 Two  common  stimuli  are
ypoxaemia  activating  the  carotid  bodies  and  static  and
ynamic  hyperinflation,  which  can  activate  mechanorecep-
ors  in  the  lungs  and  respiratory  muscle  receptors.  The
entral  nervous  system  integrates  and  processes  respiratory
nputs  from  receptors.  Neuroimaging  shows  that  the  anterior
nsular  cortex,  anterior  cingulate  cortex,  amygdala,  dorso-
ateral  prefrontal  cortex,  and  cerebellum  are  activated  in
esponses  to  stimuli.7

Descriptors  and  severity.  The  perception  of  dyspnoea
s  considered  to  result  from  an  imbalance  between  the
emand  to  breathe  and  the  ability  to  breathe.  This  has  been
alled  ‘‘neuromechanical  dissociation’’.2 Psychological  fac-
ors  such  as  anxiety,  panic,  and  depression  can  also  affect
he  experience  of  dyspnoea.8 Breathlessness  in  different
RD  is  based  on  different  pathophysiological  abnormalities

eading  to  different  qualities  of  respiratory  discomfort,  as
efined  by  specific  verbal  descriptors  associated  to  a  spe-
ific  diagnosis.3,9 Differences  in  languages,  races,  cultures,
ender,  and  in  how  concepts  or  symptoms  are  considered
an  all  influence  the  idea,  description,  quality  and  intensity
f  dyspnoea.9

Breathlessness  is  a  sensation:  severity  cannot  be  pre-
icted  from  lung  function.  There  are  ‘‘high  perceivers’’
eporting  higher  than  expected  ratings  based  on  objective
ata,  and  ‘‘low  perceivers’’  reporting  little  if  any  breath-
ng  discomfort  despite  severe  physiological  impairment.
evere  breathlessness  may  be  present  despite  a normal
ung  function  such  as  in  cancer  and  absent  in  severe  air-
ay  obstruction  such  as  in  resting  stable  COPD  patients.
herefore  dyspnoea  must  be  assessed  and  measured  specifi-

ally  with  the  available  tools  in  order  to  be  able  to  evaluate
he  effects  of  any  treatment.10,11 As  shown  in  Table  1  sev-
ral  instruments  are  commonly  used  to  measure  different
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Modified  Borg  Scale
Visual  Analog  Scale

omains  of  dyspnoea  such  as  sensory-perceptual  experi-
nce,  affective  distress,  symptom  impact  or  burden.

Epidemiology.  The  management  of  dyspnoea  in  patients
ith  CRD  needs  more  attention  in  clinical  practice
nd  medical  literature.12,13 Studies  have  estimated  a
---13%  prevalence  for  mild  to  moderate  dyspnoea  among
ommunity-residing  adults,  15---18%  among  those  adults  aged
0  years  or  older,  and  25---37%  of  adults  aged  70  years  and
lder.  Fifty  to  70%  of  patients  with  cancer  and  56---98%  of
atients  with  COPD  complain  of  dyspnoea  which  causes  up
o  half  of  admissions  to  Emergency  Departments,  and  one
uarter  of  out-patients  visits  (3---4  million  annual  visits).  Fur-
hermore  dyspnoea,  is  an  important  predictor  of  outcomes
ndexes  such  as  mortality,  morbidity,  time  to  clinical  worsen-
ng,  change  in  HRQL  and  exercise  tolerance.14---19 As  opposed
o  pain,  in  intensive  care  units  (ICU)  patients  detection  and
anagement  of  dyspnoea  have  been  neglected.  Dyspnoea

ffects  half  of  mechanically  ventilated  patients,  it  is  asso-
iated  with  delayed  extubation  and  with  increased  risk  of
ntubation  and  mortality  in  those  receiving  non  invasive  ven-
ilation  (NIV).  However,  one-third  of  critically  ill  patients  are
nable  to  communicate,  and  therefore,  at  high  risk  of  under-
stimation  and  undertreatment  of  symptoms.  Inadequate
entilator  settings  seem  to  play  a  major  role  contributing
o  the  pathogenesis  of  dyspnoea  in  this  setting.20---22

Aim  of  the  review.  Pathogenentic  therapy  of  underlying
iseases  is  the  cornerstone  in  management  of  dyspnoea.
nfortunately  with  progression  of  natural  history,  this
pproach  may  be  not  enough  to  face  the  increasing  severity
f  this  distressing  symptom,  requiring  also  a  more  specific
pproach.  This  narrative  review  summarizes  the  most  recent
vidences  on  symptomatic  pharmacological  and  non  phar-
acological  therapies  for  the  management  of  dyspnoea  in
atients  with  advanced  CRD  either  in  stable  state  or  at  their
nd  of  life  (EoL),  independent  of  the  underlying  respira-
ory  disease.  Pathogenetic  therapy  of  underlying  diseases
s  well  as  other  systemic  contributors  to  dyspnoea  in  com-
lex  comorbid  conditions,  such  as  cardiovascular  failure,
naemia,  neuromuscular  conditions  or  extreme  cachexia
ill  be  not  addressed.

ethods

e  searched  randomised  controlled  trials  (RCT),  obser-
ublished  in  English  between  1990  and  2019  in  PubMed  data
ase  using  the  keywords:  Dyspnoea,  Breathlessness  AND:
harmacological  and  non  pharmacological  therapy,  oxygen,
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Comprehensive  management  of  dyspnoea  

non  invasive  ventilation,  pulmonary  rehabilitation,  alterna-
tive  medicine,  intensive  care,  palliative  care,  integrated
care,  self-management.

Exclusion  criteria.  Studies  on  drugs  (e.g.  bronchodila-
tors)  or  interventions  (e.g.  lung  volume  reduction  surgery,
lung  transplantation)  to  manage  the  underlying  conditions
and  complications,  or  tools  for  relief  of  coexisting  symp-
toms  contributing  to  breathlessness  such  as  pain,  are  not
addressed  in  this  narrative  review.

Pharmacological interventions

Opioids

When  other  pharmacological  interventions  are  no  longer
effective  in  refractory  breathlessness,  opioids  can  still  work
in  the  most  severe  cases  of  advanced  CRD  and  at  EoL.  Opi-
oids  relieve  dyspnoea  by  action  on  central  receptors  in  the
right  posterior  cingulate  gyrus  of  brain.  Studies  of  different
drugs  (diamorphine,  dihydrocodeine,  morphine,  fentanyl,
oxycodone),  formulations  (nebulized,  subcutaneous,  oral),
and  schedule  of  administration  (single  vs  multiple  doses)  in
different  conditions  show  low-quality  evidence  of  benefit
for  the  use  of  oral  or  parenteral  opioids,  in  low  doses.23---25

The  evidence  to  support  the  use  of  nebulized  opioids  is
unclear.23,25 We  need  to  be  aware  of  and  treat  adverse
effects  such  as  nausea,  vomiting,  and  constipation.26

A  systematic  review  showed  that  morphine  still  has  the
best  level  of  evidence  for  the  symptomatic  treatment  of
chronic  breathlessness  and  international  guidelines  recom-
mend  the  use  of  opioids  in  patients  with  advanced  CRD.27---29

However,  there  are  differences  in  attitudes  towards  opiates
between  patients  and  doctors  and  among  doctors.

A  study  explored  blinded  patient  preference  for  morphine
compared  to  placebo.  The  majority  of  patients  preferred
morphine,  the  preference  being  influenced  by  adverse  side
effects  but  not  by  the  intensity  of  breathlessness.30 Some
physicians  prescribe  opioids  at  EoL,  but  not  in  earlier  stages
of  disease,  despite  systematic  reviews  showing  lack  of  evi-
dence  of  relevant  respiratory  adverse  effects.31,32 In  one
survey,  patients  on  opioids  reported  a  sense  of  calm  and
relief  from  severe  dyspnoea,  improvements  in  anxiety  and
depression,  reductions  in  their  stress  and  improvements
in  HRQL,  while  family  caregivers  felt  that  opioids  helped
patients  to  breathe  more  ‘‘normally’’.33 In  contrast  most
physicians  were  reluctant  to  prescribe  opioids  for  refrac-
tory  dyspnoea,  due  to  lack  of  knowledge  and  experience
with  the  drug,  leading  to  fears  of  potential  adverse  effects
and  legal  problems.33 In  another  study  palliative  doctors
recommended  more  short-acting  oral  morphine,  compared
to  pulmonologists  who  had  concerns  about  respiratory
depression  and  lack  of  knowledge.34 Furthermore  a  recent
systematic  review  has  shown  that  general  practitioners  felt
more  comfortable  treating  pain,  rather  than  dyspnoea  and
depression  when  caring  for  terminal  patients.35 These  dis-
crepancies  between  the  positive  experiences  of  patients  and

family  caregivers  and  reluctance  of  some  physicians  to  pre-
scribe  opioids  represent  important  obstacles  in  care  and
should  be  overcome  by  appropriate  training  and  communi-
cation.
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enzodiazepines  and  antidepressants

nxiety  can  result  from  and/or  contribute  to  develop-
ent  and/or  worsening  of  dyspnoea,  with  a  stressful

icious  circle,  therefore  anxiolytics  might  be  helpful.  A
ecent  review  examined  the  effects  of  benzodiazepines
n  the  relief  of  breathlessness  in  patients  with  advanced
ancer  or  COPD.36 This  analysis  of  literature  did  not  dis-
over  any  beneficial  effects  of  benzodiazepines  for  the
elief  of  breathlessness  compared  to  placebo,  midazo-
am,  morphine,  or  promethazine.  Nor  was  it  found  that
hey  had  any  significant  effect  in  preventing  episodes
f  breathlessness  in  people  with  cancer  compared  to
orphine.  No  significant  differences  among  types  of  benzo-
iazepine,  dose,  route  and  frequency  of  delivery,  duration
f  treatment  were  found.  Benzodiazepines  caused  sta-
istically  significantly  more  adverse  events,  particularly
rowsiness  and  somnolence,  when  compared  to  placebo.
uthors  concluded  that  benzodiazepines  may  be  consid-
red  as  a  second-  or  third-line  treatment,  when  opioids
nd  non  pharmacological  measures  have  failed  to  control
reathlessness.36

Despite  concerns  about  safety,  benzodiazepines  are  used
n  combination  with  opioids  to  treat  dyspnoea  and  related
nxiety  at  the  EoL,  because  the  principle  of  double  effect
potential  shortening  of  life  vs  comfort)  can  ethically  justify
his  approach.  In  a  large  population  study  benzodiazepines
nd  opioids  were  not  associated  with  increased  hospital
dmissions.  Benzodiazepines  were  associated  with  increased
ortality  in  a  dose  response  relationship.37 Opioids  also

ad  a  dose  response  relationship  with  mortality:  daily  doses
ower  than  30  mg  oral  morphine  equivalents  were  not  associ-
ted  with  increased  mortality  in  contrast  with  higher  doses.
ombination  of  benzodiazepines  and  opioids  in  lower  doses
ere  not  associated  with  increased  admissions  or  mortal-

ty.  Associations  were  not  modified  by  being  naive  about
he  drugs  or  by  presence  of  hypercapnia.37 A  Swedish  study
xamined  the  association  of  benzodiazepines  and  opioids
ith  risk  of  hospital  admissions  and  death  in  patients  with

LD  on  long-term  oxygen  therapy  (LTOT).38 There  was  no
ssociation  between  benzodiazepines  and  increased  admis-
ions.  Higher  versus  lower  doses  of  benzodiazepines  were
ssociated  with  increased  mortality.  Opioids  showed  no  asso-
iation  with  increased  admissions.  Neither  daily  doses  lower
or  higher  than  30  mg  morphine  equivalent  showed  associa-
ion  with  increased  mortality.38

Depression  commonly  accompanies  breathlessness,  so
here  is  a  rationale  for  using  antidepressants,  because
erotonergic  pathways  are  involved  in  the  genesis  of  the
ymptom.  In  palliative  care  scenario  case  series  have  shown
educed  breathlessness  following  the  use  of  mirtazapine
not  a  first-line  antidepressant)  in  patients  with  advanced
RD.39 These  patients  felt  more  in  control  of  their  breath-

ng,  and  able  to  recover  more  quickly  from  episodes  of
reathlessness.  Some  cases  also  reported  beneficial  effects
n  anxiety,  panic,  appetite  and  sleep.  No  adverse  effects
ere  reported.39 Systematic  reviews  on  non-opioid  medi-
ations  including  phenothiazines,  concluded  that  there  was

nsufficient  evidence  to  support  their  routine  use  to  control
hronic  breathlessness.27,40
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tandard  oxygen

ong-term  oxygen  therapy  improves  survival  in  hypoxaemic
table  COPD  patients,  but  its  role  as  a  means  to  reduce
evere  breathlessness  also  in  patients  without  hypoxia  is  still
ontroversial.41 There  is  evidence  that  oxygen  can  relieve
xercise  but  not  daily  life  breathlessness  or  HRQL  in  COPD
atients  not  qualified  for  LTOT.42

The  relief  of  symptoms  might  occur  by  reduction  of  the
otor  command  output  from  the  central  controller,  and  in
OPD  patients  by  reduction  in  dynamic  hyperinflation  and  in
entilatory  requirement  for  a  given  work  rate.  Other  possi-
le  mechanisms  are  reductions  of  hypoxaemia,  serum  lactic
cid,  and  pulmonary  artery  pressure.2,43

A  RCT  showed  that  there  was  no  additional  symptomatic
enefit  from  oxygen  over  room  air  delivered  by  nasal  can-
ulae  for  relieving  refractory  dyspnoea  due  to  advanced
iseases  in  patients  with  arterial  oxygen  tension  (PaO2)
55  mmHg.44 Dyspnoea  improved  with  supplemental  oxygen
s  well  as  with  air  via  nasal  cannula.  The  interpretation
as  that  both  flows  (air  and  oxygen)  might  stimulate  upper
irway  receptors  and  reduce  breathing  drive,  minute  venti-
ation,  and  dyspnoea  independently  of  any  effect  on  PaO2.44

nother  meta-analysis  failed  to  find  benefits  for  dyspnoea
y  standard  oxygen  in  patients  with  cancer.45

The  use  of  supplemental  oxygen  during  exercise  to
elieve  dyspnoea  in  normoxic  patients  with  ILD  at  rest  and
esaturating  during  exercise  is  still  controversial:  a  meta-
nalysis  in  patients  with  idiopatic  pulmonary  fibrosis  was
nconclusive.46 More  recently  a  RCT  has  shown  that  oxygen
t  an  inspiratory  fraction  0.50  improved  tolerance,  oxy-
en  saturation  and  dyspnoea.47 In  a  multicenter  prospective
CT  in  patients  with  fibrotic  ILD,  normoxaemic  at  rest  but
esaturating  to  88%  or  less,  ambulatory  oxygen  resulted  in
mproved  HRQL.48

Despite  its  potential  benefits,  only  half  of  the  patients
se  LTOT  for  the  prescribed  number  of  hours  per  day.  In
outine  practice,  barriers  to  optimal  use  of  oxygen  include
nability  to  meet  at  home  the  high-dose  oxygen  required
y  advanced  CRD  such  as  ILD,  and  concerns  of  physicians
bout  risks  of  acute  hypercapnia  or  lung  damages  due  to
xidative  stress.  Caregivers  find  caring  for  patients  with
efractory  breathlessness  extremely  distressing.  They  often
verestimate  the  benefits  of  LTOT,  whereas  its  potential
arm  is  underestimated.49 In  some  parts  of  the  world,  there
re  limitations  for  oxygen  use:  patients  cannot  afford  the
osts  of  liquid  oxygen  equipment  or  the  increased  electricity
onsumption  associated  with  a  home  oxygen  concentrator.
echnology  may  help:  electronic  monitors  have  the  potential
o  measure  adherence  to  LTOT  more  precisely.  For  example,
evices  can  sense  respiratory-related  pressure  fluctuations
ithin  oxygen  tubing,  with  a  minute-by-minute  assessment
f  oxygen  use  and  related  signals  can  be  sent  to  a  central
onitor.50

ther  drugs
teroids.  Many  physicians  believe  corticosteroids  are  use-
ul  in  treating  dyspnoea  in  terminal  patients,  mainly  due
o  their  antiinflammatory  activity.  A  RCT  of  patients  with
ancer  suggests  that  dexamethasone  may  be  associated
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ith  rapid  improvement  in  dyspnoea  and  drowsiness  and
s  well  tolerated.51 However  the  evidence  supporting  use
f  systemic  steroids  as  symptomatic  drugs  in  palliation  of
yspnoea  is  weak  and  should  not  be  prescribed  for  dysp-
oea  where  underlying  severe  airway  or  parenchymal  lung
nvolvement  is  not  being  of  managed.

Furosemide.  A  RCT  with  healthy  volunteers  showed  that
nhaled  furosemide  was  effective  in  relieving  laboratory
nduced  air  hunger,  the  most  unpleasant  quality  of  dysp-
oea,  a  finding  not  confirmed  later  even  at  higher  doses.52,53

ebulized  furosemide  has  been  tested  as  a  novel  approach
o  improving  dyspnoea,  however  based  on  available  data,
ts  use  for  the  routine  management  of  dyspnoea  in  terminal
atients  is  still  controversial  or  not  indicated.40,54

Other  drugs  have  been  tested  such  as  cannabinoids  and
eliox,  but  none  can  be  recommended  for  management  of
yspnoea,  outside  a  clinical  trial  setting.55---57 In  a  RCT  in
dults  with  advanced  COPD,  single-dose  inhalation  of  vapor-
sed  cannabis  had  no  clinically  meaningful  effect  on  airway
unction  or  exercise  breathlessness  and  endurance.56 Due
o  the  low  density,  inert  nature,  strong  safety  profile  and
ultiple  applications  of  heliox,  the  potential  benefits  of

elium-oxygen  gas  mixtures  have  been  explored.  A  system-
tic  review  evaluated  the  effect  of  heliox  inhalation  on
evels  of  dyspnoea  and  exercise  performance  in  COPD.57

verall,  there  was  high  level  of  evidence  of  effectiveness
n  improving  the  intensity  and  endurance  of  exercise  when
ompared  to  room  air  for  people  with  COPD.  However  little
onclusive  evidence  was  found  to  determine  whether  heliox
ltered  the  sensation  of  dyspnoea  during  exercise.57

on-pharmacological interventions

on  invasive  ventilation

here  is  no  need  of  further  evidence  for  the  use  of  NIV  for
cute  respiratory  failure  due  to  COPD  exacerbations.58 A
ulticentric  study  quantified  the  prevalence,  intensity  and
rognostic  impact  of  dyspnoea  in  patients  receiving  NIV  for
cute  respiratory  failure.  Dyspnoea  improved  after  the  first
IV  session  and  high  levels  of  dyspnoea  were  associated  with

 higher  risk  of  NIV  failure  and  poorer  outcome.59

Long-term  NIV  is  also  effective  in  the  management  of
hronic  respiratory  failure  due  to  neuromuscular  or  restric-
ive  thoracic  diseases,  whereas  benefits  from  long-term
IV  for  stable  hypercapnic  COPD  are  not  well-established,
lthough  outcomes  may  be  improved  with  higher  inspiratory
ressure  levels  aimed  at  normalising  arterial  CO2 tension
PaCO2).60 In  stable  hypercapnic  COPD  patients,  long-term
IV  plus  LTOT  was  able  to  improve  dyspnoea  compared  to
TOT  alone.61

Non  invasive  ventilation  can  reduce  breathlessness  by
mproving  oxygenation,  ventilation,  resistive  load  on  the
entilatory  muscles,  dynamic  hyperinflation,  and  WOB.  In
atients  with  COPD,  NIV  during  exercise  unloads  the  dys-
unctional  inspiratory  muscles  with  an  inspiratory  positive
irway  pressure  and  reduces  the  dynamic  hyperinflation  and

OB  with  an  expiratory  positive  airway  pressure  or  with

ontinuous  positive  airway  pressure  relieving  dyspnoea.62

In  the  EoL  scenario  a  task  force  of  the  Society  of  Crit-
cal  Care  Medicine  for  the  use  of  NIV  in  palliative  care
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Comprehensive  management  of  dyspnoea  

settings  identified  distinct  scenarios:  (1)  the  patient  has
decided  to  forego  intubation,  but  wants  to  receive  NIV
with  the  goal  of  surviving  the  hospitalization,  and  (2)  the
patient  seeks  symptom  alleviation,  mainly  dyspnoea,  but
survival  is  not  a  realistic  goal.63 A  RCT  suggests  that  NIV
is  more  effective  than  standard  oxygen  in  reducing  dys-
pnoea  and  decreasing  the  doses  of  morphine  needed  by
patients  with  end-stage  solid  cancer.64 A  recent  meta-
analysis  shows  that  many  patients  with  do-not-intubate
orders  who  receive  NIV  survive  to  hospital  discharge.65

However,  despite  favourable  reports,  the  NIV  European  Res-
piratory  Society  (ERS)/American  Thoracic  Society  (ATS)  Task
Force  suggested  that  the  small  number  of  studies,  the  het-
erogeneity  in  trial  design,  and  the  relatively  low  acceptance
rate  prevent  a  firm  recommendation  regarding  the  use  of  NIV
as  a  palliative  tool.58

High-flow  nasal  therapy

High-flow  nasal  therapy  (HFNT)  may  provide  beneficial
effects,  such  as  maintaining  the  integrity  of  mucociliary
function  by  delivering  heated  and  humidified  gas  at  body
conditions.  Patients  can  also  benefit  from  CO2 washout  by
reduction  in  dead  space.3 This  modality  also  increases  the
end  expiratory  pressure  and  reduces  respiratory  rate  resul-
ting  in  reduction  in  the  work  of  breathing  (WOB)  in  patients
with  hypoxaemic  respiratory  failure  or  chronically  hypercap-
nic  COPD.66,67

High-flow  nasal  therapy  may  improve  exercise  per-
formance  in  severe  COPD  patients  with  ventilatory
limitation.68 A  preliminary  study  evaluated  the  potential
of  HFNT  for  management  of  breathlessness  in  patients
with  cancer:  most  patients  usually  improved  or  remained
stable,  only  a  minority  worsened.69 However  a cross
over  RCT  has  shown  that  six  weeks  of  HFNT  plus  LTOT
improved  HRQL  and  reduced  hypercapnia  but  not  dys-
pnoea  compared  to  LTOT  alone  in  patients  with  stable
hypercapnic  COPD.  Nocturnal  sweating  was  the  most
frequent  adverse  event  with  HFNT.70 In  adult  patients
with  cystic  fibrosis  with  indication  for  ventilatory  sup-

port,  neither  HFNT  nor  NIV  had  any  effect  on  WOB,
but  HFNT  was  associated  with  decreased  respiratory  rate
and  minute  ventilation,  but  not  with  improvement  in
dyspnoea.71
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Table  2  Examples  of  interventions  and  outcome  measures  of  pul

Components  of  training  Modalities

Aerobic  Tool:  bike,  treadmill;  Time:  30---4
training; Intensity:  According  to  l

Resistance  Tools:  Free  weights,  Elastic  bands
squats, wall  push  ups
Schedule: sets  of  repetitions,  maj

Others Flexibility,  Nutrition,  Stress  Mana
Monitoring  Pulse  oximetry,  symptoms,  Tele-r
Schedule  4---12  weeks,  2---5  weekly  supervis
Outcome  measures  Exercise  capacity;  Dyspnoea;  Qua
293

ulmonary  rehabilitation

ulmonary  rehabilitation,  a  multidisciplinary  approach,  has
tronger  evidence  of  effectiveness  in  improving  exercise
apacity,  dyspnoea,  and  HRQL  than  almost  all  other  ther-
pies  in  patients  with  COPD  including  those  with  very
evere  disease,  complex  comorbidities  and  different  phe-
otypes,  and  with  a  lower  level  of  evidence  in  other
RD.72---76 Therefore  current  guidelines,  recommend  pul-
onary  rehabilitation  for  these  patients.76,77 Some  programs

ffer  aerobic  exercise  or  a  combination  of  aerobic  and  resis-
ance  training,  some  also  include  education,  nutritional
dvice,  stress  management  and  psychosocial  support.  In-
ospital,  outpatient  and  home  programs  range  from  4  to
2  weeks,  with  two  or  more  weekly  supervised  sessions.
vidence-based  education  addressing  tailored  maintenance
egimens  are  needed  to  improve  long-term  outcomes.78

xamples  of  components  of  pulmonary  rehabilitation  are
hown  in  Table  2.

Benefits  of  pulmonary  rehabilitation  are  often  greater
han  those  seen  with  other  medical  therapies  and  in  COPD
atients  despite  lack  of  improvements  in  lung  function
ests.  In  fact  this  intervention  also  addresses  the  systemic
ffects  of  CRD,  including  peripheral  muscle  dysfunction,
hysical  inactivity  leading  to  deconditioning,  anxiety  and
epression,  and  negative  behaviours  such  as  a  sedentary
ifestyle  and  poor  adherence  to  prescribed  therapies.  Poten-
ial  mechanisms  of  dyspnoea  relief  following  pulmonary
ehabilitation  include  reduced  central  motor  drive  related
o  decreased  metabolic  acidosis,  slower  breathing  pattern,
educed  dynamic  lung  hyperinflation,  increased  function
f  the  respiratory  muscles,  desensitization  to  dyspnoea-
elated  fear  and  anxiety.  Increased  self-efficacy,  improved
motional  functioning  and  coping  skills  are  also  all  thought
o  be  fundamental  contributors.76

Randomised  controlled  trials  of  low  to  moderate  quality
ave  evaluated  the  efficacy  of  pulmonary  rehabilitation  in
LD.79 Most  components  and  clinical  benefits  of  pulmonary
ehabilitation  in  exercise  capacity,  dyspnoea  and  HRQL  are
imilar  to  those  for  patients  with  COPD.80 The  ATS  guide-

ines  for  management  of  idiopathic  pulmonary  fibrosis  make

 weak  recommendation  for  pulmonary  rehabilitation  and
he  ATS/ERS  statement  on  pulmonary  rehabilitation  also  sup-
orts  its  use.76,81

monary  rehabilitation.

0  minutes  per  session;  Modality:  Continuous  or  interval
evel  of  dyspnoea;  Schedule:  Progressed  weekly
,  Functional  tasks/body  weight  ---  sit  to  stand,  stair  climbing,

or  muscle  groups  of  upper  and  lower  limbs
gement,  Education,  Psychosocial  support,  Pedometers
ehabilitation
ed  sessions
lity  of  life
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There  are  some  problems  in  practical  delivery  of  pul-
onary  rehabilitation  such  as  the  high  number  of  patients,
ifficult  access  to  health  facilities  and  high  costs  of  pro-
rams;  patients  and  providers  may  be  unaware  of  potential
enefits  or  reluctant  to  initiate  this  modality;  in  many  prac-
ice  settings,  finding  a  program  to  accept  the  patient  can  be
ifficult.  Tele-rehabilitation  may  be  a  solution:  patients  may
erform  exercises  at  home  under  supervision  of  a  physio-
herapist  prescribing  and  changing  programs  and  settings  at
istance.50,82 Alternatively  the  pedometers  may  incentivate
pontaneous  physical  activity.83

xygen  during  exercise

he  role  of  oxygen  during  exercise  training  in  well  con-
ucted  pulmonary  rehabilitation  programs  in  COPD  patients
ithout  hypoxaemia  is  still  debated.72 In  ILD  during  exer-
ise  oxygen  desaturation  is  frequent  and  often  more  severe
han  in  other  CRD  and  pulmonary  hypertension  may  worsen.
herefore  pulmonary  rehabilitation  for  ILD  patients  must  be
erformed  only  when  supplemental  oxygen  is  available  by
n  experienced  staff.  In  most  rehabilitation  programs  sup-
lemental  oxygen  is  safely  administered  during  exercise  to
aintain  pulse  oxymetry  above  85---90%.80 However,  a  sys-

ematic  review  showed  no  effects  of  oxygen  therapy  on
yspnoea  during  exercise,  although  exercise  capacity  was
ncreased.84

xercise  and  non  invasive  ventilation

ssisted  ventilation  is  increasingly  used  during  exercise
raining  programs  in  order  to  train  patients  at  inten-
ity  levels  higher  than  allowed  by  their  clinical  and
atophysiological  conditions.85 This,  may  help  to  extend
‘personalised’’  sequential  levels  of  pulmonary  rehabilita-
ion  to  most  severe  patients.86 NIV  assisted  exercise  training
ay  be  indicated  for  patients  with  COPD,  with  severe  clini-

al  and/or  physiological  conditions  as  assessed  by  the  level
f  dyspnoea,  airway  obstruction  or  PaCO2.87 An  individually
ailored  pulmonary  rehabilitation  program  plus  nighttime
IV  patients  significantly  improved  exercise  capacity  and
RQL  also  in  hypercapnic  ILD.88

There  are  potential  problems  using  NIV  in  exercise  train-

ng  (Table  3).85

During  high-intensity  exercise  patients  may  require  a  full-
acemask  or  a  mouthpiece  potentially  reducing  compliance
o  the  procedure.

a
t
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Table  3  Potential  problems  and  solutions  of  exercise  with  NIV.84

Source  Problems  

Ventilator  setting  and
interfaces

Haemodynamic  effects  of  intrathoracic  pr
Leaks
CO2 rebreathing  with  single  limb  circuit
Asynchronies

Comorbidities  Exercising  at  loads  higher  than  coronary  is
threshold

Organization  issues  Workload  of  physiotherapists
Supervision  at  home
N.  Ambrosino,  C.  Fracchia

The  relief  of  exercise  breathlessness  associated  to  this
odality  might  lead  patients  with  unrecognised  cardiac

schaemia  to  exercise  at  a  load  higher  than  their  coronary
schaemic  threshold.

This  procedure  requires  a  greater  time  consumption
y  physiotherapists  and  the  increased  physiotherapist
o  patient  ratio  as  compared  to  standard  rehabilitation
ncreases  the  costs.

ther  interventions

euromuscular  electrical  stimulation  (NMES)  may  be  an
ffective  treatment  for  muscle  weakness  in  adults  with
dvanced  CRD,  and  could  be  considered  for  use  within  reha-
ilitation  programs.89 A recent  analysis  showed  that  NMES,
hen  applied  in  isolation,  increased  quadriceps  force  and
ndurance,  walking  test  and  time  to  symptom  limitation
xercising  at  a  submaximal  intensity,  and  reduced  the  sever-
ty  of  leg  fatigue  on  completion  of  exercise  testing.90

Recent  findings  suggest  that  the  use  of  a  hand-held  fan
s  a  beneficial  intervention  for  most  patients  with  malignant
nd  non  malignant  conditions  and  chronic  breathlessness.91

t  has  been  reported  that  in  COPD  patients,  dyspnoea  was
odestly  improved  while  listening  to  music  and  there  was

ncreased  tolerance  of  high-intensity  exercise.92

A  Cochrane  review  assessed  other  non  pharmacological
nterventions  to  treat  dyspnoea:  walking  aids,  distractive
uditory  stimuli,  cognitive  therapy  chest  wall  vibration
CWV),  acupuncture/acupressure,  relaxation,  NMES,  fans,
nd  several  multicomponent  interventions.93 There  was  evi-
ence  that  CWV  could  relieve  breathlessness  and  a  lesser
evel  of  evidence  for  the  use  of  walking  aids  and  breath-
ng  training.  There  was  a  low  level  of  evidence  that
cupuncture/acupressure  is  helpful.  There  were  not  enough
ata  to  judge  the  evidence  for  distractive  auditory  stimuli
music),  relaxation,  fan,  counselling  and  support,  breathing-
elaxation  training,  case  management  and  psychotherapy.
ost  studies  have  been  conducted  with  COPD  patients,
nly  a  few  studies  included  participants  with  other  CRD.93

nother  more  recent  systematic  review  of  therapies  such  as
cupressure,  acupuncture,  aroma  therapy,  massage,  breath-
ng,  hypnotherapy,  meditation,  music  therapy,  reflexology,

nd  reiki  showed  that  many  studies  demonstrated  a  short-
erm  benefit  in  symptom  improvement  with  complementary
r  alternative  medicine,  without  a significant  benefit  advan-
age  compared  to  controls.94

Potential  Solutions

essures Preliminary  evaluation  of  cardiac  function;
Face masks,  Mouthpieces;
Double  limb  circuit;
Proportional  ventilation  modes

chaemic Careful  pre-exercise  assessment

Portable  ventilators;
Tele-monitoring
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Comprehensive  management  of  dyspnoea  

Multidisciplinary  support  services

Knowing  the  main  concerns  of  patients  with  breathless-
ness  and  the  positive  effect  of  communication  between
doctors  and  patients  is  crucial  for  comprehensive  clinical
assessment  and  outcome  measurement  in  clinical  practice
and  research.  Patients  have  their  reasons  for  being  upset,
worried,  frightened  by  the  intensity  of  their  dyspnoea;
explaining  the  physiology  and  the  reason  why  they  feel  so
miserable,  and  that  breathlessness  per  se  is  not  danger-
ous,  is  a  very  important  aspect  of  care.  A  systematic  review
identified  six  domains  of  ‘‘total’’  breathlessness:  physical,
emotional,  spiritual,  social,  control,  and  context  (chronic
and  episodic  breathlessness).95 Control  and  context  were
identified  as  important,  particularly  in  their  influence  on
coping  and  help-seeking  behaviour.  The  importance  of  social
participation,  impact  on  relationships,  and  loss  of  perceived
role  within  social  and  spiritual  domains  also  were  significant
to  patients.95

When  questioned,  patients  reported  strategies  for  cop-
ing  with  episodes  of  breathlessness:  reduction  of  physical
exertion,  cognitive  and  psychological  strategies,  breathing
techniques  and  positions,  air  and  oxygen,  drugs  and  medical
devices,  and  environmental  and  other  strategies.96 Sup-
porting  patients  to  self-manage  can  increase  the  patient’s
self-efficacy  and  reduce  feelings  of  helplessness  in  both
patients  and  caregivers.  This  may  result  in  a  virtuous  cir-
cle  of  reduced  anxiety  and  depression,  more  physical  and
daily  life  activity  and  social  contact,  with  improved  HRQL.26

Holistic  services  are  emerging,  designed  specifically  for
patients  with  advanced  disease  and  chronic  breathless-
ness.  These  services  are  typically  based  on  palliative  care
cooperating  with  different  specialities  and  professional
groups.  Treatments  are  selected  based  on  the  physical,
psychological,  social  and  spiritual  needs  of  the  individual
patient,  his/her  family  or  carers.  A  systematic  review  has
shown  that  these  holistic  services  can  reduce  distress  in
patients  with  advanced  disease  and  may  improve  anxiety
and  depression.97

In  a  recent  RCT  of  patients  with  advanced  COPD,  cancer,
and  ILD,  as  compared  to  usual  care,  dyspnoea  and  survival
were  improved  by  a  multidisciplinary  breathlessness  sup-
port  service,  involving  respiratory  medicine,  physiotherapy,
occupational  therapy,  and  palliative  care.98 At  EoL  opti-
mal  management  of  symptoms  requires  different  skills  by
a  health-care  team,  according  to  local  resources,  cultural
factors,  and  religious  beliefs  of  patients  and  caregivers.99

When  facing  the  management  of  dyspnoea,  a  strategy  of
increasingly  aggressive  interventions  can  be  planned  accord-
ing  to  the  increasing  severity  of  symptoms  or  the  stage  of
natural  evolution  of  disease28,29:

1.  Therapy  of  underlying  disease  (e.g.  in  COPD:  opti-
mization  of  bronchodilators,  LTOT,  NIV  according  to
guidelines77);
2. Pulmonary  rehabilitation  with  or  without  oxygen  and/or
NIV;

3.  Palliative  oxygen  and/or  pharmacological  interventions
(opioids,  anxiolitics).
295

Early  integration  of  palliative  care  with  respiratory,  pri-
ary  care,  and  rehabilitation  services  taking  into  account

he  complexity  of  symptoms,  rather  than  the  estimated
rognosis,  should  be  the  core  of  dyspnoea  management
n  advanced  CRD.100 Early  integration  may  give  time  to
stablish  relationships  between  palliative  care  staff  and
atient/family  and  avoid  problems  of  management  during
mpending  death.26,101 Unfortunately  such  services  are  still
nderutilized.102,103

There  is  the  need  for  individualized  management  plans.
 study  has  evaluated  the  efficacy  and  acceptability
f  an  intervention  for  COPD  patients  with  refractory
reathlessness.104 The  plan  included  information  leaflets,
ducation  and  a  hand-held  fan.  There  was  an  improve-
ent  in  breathlessness  severity.  A  subset  of  patients  with

nxiety/depression  also  reported  significant  improvements.
atients  reported  that  the  intervention  was  highly  useful
nd  acceptable.104 However  clear  benefits  from  self  mana-
ement  strategies  are  still  to  be  demonstrated.105---107

onclusion

any  pharmacological  and  non  pharmacological  thera-
ies  are  now  available  to  relieve  dyspnoea,  and  improve
atients’  quality  of  life.  Unfortunately  there  is  the  risk  that
nreasonable  fears,  mainly  due  to  lack  of  knowledge  of
enefits  and  risks  of  these  therapies  result  in  loss  of  oppor-
unities  to  improve  patient  care.  This  review  may  contribute
o  the  knowledge  of  some  available  tools.  Avoidance  of  dys-
noea  as  well  as  of  any  distressing  symptom  is  a  human
ight.
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