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always  tried  to  rebut  (rightly  or  wrongly)  only  what  they
truly  meant.

Conflicts of interest

The  authors  have  no  conflicts  of  interest  to  declare.

References

1.  Shakespeare W. Julius Caesar. Act 3, Scene 2.
2. Grogono JC, Pattinson KTS, Moosavi SH. Debating pharmaco-

logical options for dyspnoea relief; the need for full, accurate
and balanced critical appraisal of the evidence. Pulmonology.
2019;25(6), 000-000.

3. Ambrosino N,  Fracchia C. Strategies to relieve dysp-
noea in patients with advanced chronic respiratory dis-
eases. A narrative review. Pulmonology. 2019;25(5):289---98,
http://dx.doi.org/10.1016/j.pulmoe.2019.04.002, pii: S2531-
0437(19)30086-8. [Epub ahead of print].

4. Laribi S, Keijzers G,  van Meer O, Klim S,  Motiejunaite J, Kuan
WS, et al. Epidemiology of patients presenting with dyspnea to
emergency departments in Europe and the  Asia-Pacific region.
Eur J Emerg Med. 2019;26(5):345---9.

5. Grogono JC, Butler C, Izadi H,  Moosavi SH. Inhaled furosemide
for relief of  air hunger versus sense of breathing effort: a ran-
domized controlled trial. Respir Res. 2018;19:181.

6. Gershon AS, Maclagan LC, Luo J, To T, Kendzerska T, Stanbrook
MB, et al. End-of-life strategies among patients with advanced
chronic obstructive pulmonary disease. Am J Respir Crit Care
Med. 2018;198:1389---96.

7. Kuo LC, Chen JH, Lee CH, Tsai CW, Lin CC. End-of-life health
care utilization between chronic obstructive pulmonary dis-

ease and lung cancer patients. J Pain Symptom Manage.
2019;57:933---43.

8. Carette H, Zysman M, Morelot-Panzini C, Perrin J,  Gomez E,
Guillaumot A, et al. Prevalence and management of chronic
breathlessness in COPD in a tertiary care center. BMC Pulm Med.
2019;19:95.

9. Mahler DA, Selecky PA, Harrod CG, Benditt JO, Carrieri-Kohlman
V, Curtis JR, et al. American College of Chest Physicians consen-
sus statement on the management of dyspnea in patients with
advanced lung or heart disease. Chest. 2010;137:674---91.

10. Marciniuk DD, Goodridge D, Hernandez P, Rocker G,  Balter M,
Bailey P, et al. Managing dyspnea in patients with advanced
chronic obstructive pulmonary disease: a Canadian Thoracic
Society clinical practice guideline. Can Respir J. 2011;18:69---78.

11. Babu KM, Brent J,  Juurlink DN. Prevention of  opioid overdose.
N Engl J  Med. 2019;380:2246---55.

Nicolino  Ambrosino ∗, Claudio  Fracchia

Istituti  Clinici  Scientifici  Maugeri,  Istituto  di Montescano,

Italy

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

23  July  2019

https://doi.org/10.1016/j.pulmoe.2019.08.002
2531-0437/
©  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/).

Relationship between
dyspnea/oxygen saturation and leg
discomfort/6-minute walking
distance in patients with COPD
participating in pulmonary
rehabilitation

Dear  Editor,

Chronic  and  progressive  dyspnea,  the most characteristic
symptom  of  chronic  obstructive  pulmonary  disease  (COPD),
is  often  associated  with  physical  activity  reduction,  not  only
because  of  the  symptom  itself  but  also  because  of  the antic-
ipation  of  discomfort  caused  by  physical  exertion.1,2 Fatigue
is  also  one  of the main  symptoms,  described  as the second
most  prevalent.1,3 Therefore,  relief of  these  symptoms  is
one  of the  primary  goals  in the management  of  patients  with
COPD.2

It  is  known  that  FEV1 is  not  useful  in predicting  dyspnea
and  some  studies  have  evaluated  the  relationship  between
dyspnea  and  dynamic  hyperinflation.1,4 Similarly,  despite
exercise-induced  oxygen  desaturation  being  observed  in
patients  with  COPD,  mostly  in  those  with  more  severe  dis-
ease  and  with  predominant  emphysema  phenotype,  the
underlying  mechanism  remains  poorly  understood.5 Also,

limb  muscle  dysfunction  may  play  an important  role  in exer-
cise  limitation.3

As  far  as  we  know, no  previous  study has  evaluated  the
relationship  between  dyspnea  and  oxygen  saturation  (SpO2),
nor  between  leg  discomfort  and  distance  walked.

The  aims  of  this  study  were  to  investigate  the  association
between  dyspnea  and  SpO2,  and between  leg  discomfort  and
distance  walked  in the 6-minute  walk  test  (6MWT),  as well
as  the  impact  of  Pulmonary  Rehabilitation  (PR)  program  on
these  variables.

This  was  a  longitudinal  retrospective  study  of  patients
with  COPD  who  completed  an  outpatient  PR  program  dur-
ing  2016  at Pulmonology  Department  of  Centro  Hospitalar
Universitário  Lisboa  Norte,  Portugal.  Subjects  attended  a
multicomponent  PR  program  with  patient-tailored  ther-
apies,  8---16  weeks  long.  Those  with  ambulatory  oxygen
supplementation  maintained  it during  the  6MWT  and  exer-
cise  training.

At  the  beginning  and at the  end  of PR  program,  all
patients  underwent  6MWT.  The  variables  analyzed  were  the
degree  of  dyspnea  and  leg  discomfort  at the  end  of  each
6MWT  according  to  Modified  Borg Scale, minimum  SpO2

observed  by  pulse  oximeter  and  distance  walked  during  the
test.

Using  software  SPSS®, Wilcoxon  or  Student́s  T-test  were
carried  out, as  appropriate,  for  comparison  of  variables  at
the  beginning  and  at  the  end  of  the program.  Associations
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Table  1  Baseline  characteristics  of  the  subjects.

Characteristics  Results

Male  n  (%) 37  (80.4)

Age (mean  in years  ±  SD)  68  ± 10

BMI (mean  in  kg/m2
± SD)  25.7  ± 4.9

Current/former  smoker  n (%)  44  (95.7)

Comorbidities

Arterial hypertension  n  (%)  29  (63)

Sleep obstructive  apnea  n (%)  9 (20)

Bronchiectasis  n  (%)  9 (20)

Anxiety/depression  n  (%) 9  (20)

Atrial fibrillation  n  (%) 6  (13)

Structural heart  disease  n  (%) 6  (13)

Pulmonary hypertension  n  (%)  5 (10.9)

Charlson Comorbidity  Index

(mean  ±  SD)  3.9  ±  1.5

GOLD airflow  limitation  severity

GOLD 1 n  (%)  4 (8.7)

GOLD 2 n  (%)  16  (34.8)

GOLD 3 n  (%)  19  (41.3)

GOLD 4 n  (%)  7 (15.2)

GOLD ABCD

GOLD  B n  (%)  22  (47.8)

GOLD D n  (%)  24  (52.2)

FEV1 post  BD  (mean  in  %  ±  SD) 48.7  ± 19.2

FVC post  BD (mean  in  %  ± SD)  83.4  ± 21.8

DLCO (mean  in  %  ±  SD)  48.6  ± 20

Respiratory failure

No respiratory  failure  n (%)  4 (8.7)

Hypoxemic n  (%)  34  (73.9)

Hypercapnic n  (%)  8 (17.4)

Dyspnea

mMRC 2  n  (%)  30  (65.2)

mMRC 3  or  4 n (%)  16  (34.8)

Legend: SD = standard deviation; BMI = body mass index; GOLD = Global Initiative Obstructive Lung Disease; FEV1 =  forced expiratory vol-
ume in one second; BD  = bronchodilator; FVC = forced vital capacity; DLCO = diffusing capacity: mMRC = modified Medical Research Council
Dyspnea Scale.

were  assessed  using  Spearmanś  coefficient,  considering  sig-
nificant  p-values  below  0.05.

Forty-six  subjects  with  COPD  completed  the PR  program,
whose  baseline  characteristics  are summarized  in Table 1.
Thirty-seven  percent  of  them  were  on  long-term  oxygen
therapy  and  28.3%  were on  nocturnal  noninvasive  ventila-
tion.

At  the  beginning  and at  the end  of  the  PR program  the
mean  degree  of  dyspnea  was  3 ±  1.8  and  2.5  ±  1.7,  and
mean  minimum  SpO2 value  was  84.9  ±  5.4% and  87.6  ±  4.3%,
respectively.  Only  SpO2 improved  significantly  (p  = 0.007)
(Fig.  1A  and  1B).  We  observed  no correlation  between  the
degree  of  dyspnea  and  minimum  SpO2, neither  in the  initial
6MWT  (p  = 0.31)  nor  in  the final  one  (p  =  0.09).

The  mean  distance  walked  was  340.7  ± 105  and
373.3  ±  95  m  in  the initial  and final  6MWT,  respectively,  with
significant  improvement  (p  =  0.003)  (Fig.  1C).  The  degree  of
leg  discomfort  reported  in  the  initial and  final  6MWT  had a

median  value  of  2  ±  3  with  no  significant  improvement  after
PR  (p  =  0.128)  (Fig.  1D).  We  observed  a  mild  (rho = 0.308)  but
significant  (p  =  0.04)  correlation  between  leg  discomfort  and
distance  walked  in  the initial  6MWT,  but  not in  the final  one
(p = 0.077).

This  study  shows  the benefit  of PR  programs  in patients
with  COPD,  namely  in  oxygen saturation  and  exercise  capac-
ity.  Similarly,  previous  studies  evidenced  improvement  in
arterial  oxygenation  with  breathing  techniques  such as
pursed  lips  breathing  during  exercise  training,  with  physio-
logical  and  clinical  significance  indicating  its  possible  effect
in  decreasing  airway  collapse  and  respiratory  rate.6

The  multifactorial  nature  of  dyspnea  is  well  known  and
we  observed  no  correlation  between  the degree  of dysp-
nea  and  oxygen  saturation.  The  maintenance  of  dynamic
hyperinflation,  airflow  limitation  and respiratory  muscle
weakness,  leading  to  an increased  mechanical  load  and  a
neuromechanical  dissociation,  might  explain  in  part this
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Figure  1  Boxplot  of  dyspnea  (A),  minimum  oxygen  saturation  (B),  distance  walked  (C)  and  leg  discomfort  (D)  in the  6-minute

walk test  performed  at  the  beginning  and  at the  end  of  pulmonary  rehabilitation  program.

absence  of correlation  and  the lack  of  significant  improve-
ment  in  dyspnea.1,4 Peripheral  muscle  dysfunction,  frequent
in  patients  with  COPD,  also  enhances  exertional  dyspnea
and  exercise  intolerance.2,3 Those  patients  often  have  an
augmented  lactic  acid  production  for a given  exercise  work
rate,  increasing  their  ventilatory  demand.2,3

After  PR  program,  our  subjects  reported  a  similar  degree
of  leg  discomfort  for  a  significantly  greater  distance  walked
(32.6  m).  This is  in  line  with  extensive  evidence  showing
improvement  in exercise  tolerance  with  a significant  incre-
ment  in  distance  walked  by  patients  with  COPD  during  6MWT
after  PR  program.7

Our  findings  reflect  the multifactorial  essence  of dyspnea
and  fatigue  as  the  most  prevalent  characteristics  of  patients
with  COPD,  and  the need  for future  research  to  clarify  the
underlying  effects  of  PR  on them.
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R, et  al. An official American thoracic society/european respira-
tory society statement: update on limb muscle dysfunction in
chronic obstructive pulmonary disease. Am J Respir Crit Care
Med. 2014;189(9):15---62.

4. Satake M, Shioya T, Uemura S, Takahashi H, Sugawara K, Kasai
C, et al. Dynamic hyperinflation and dyspnea during the 6-
minute walk test  in stable chronic obstructive pulmonary disease
patients. Int J  COPD. 2015;10:153---8.

5. García-Talavera I,  Jiménez González P, Dorta Sánchez R.
Exercise-induced Oxygen Desaturation in Chronic Obstructive
Pulmonary Disease Patients. Arch Bronconeumol. 2015;51(10):
481---2.

6. Dechman G, Wilson CR. Evidence underlying breathing retraining
in people with stable chronic obstructive pulmonary disease. Phys
Ther. 2004;84(12):1189---97.

7. Nasis I,  Kortianou EA, Clini E, Koulouris NG, Vogiatzis I. Effect of
rehabilitative exercise training on  peripheral muscle remodelling
in patients with COPD: targeting beyond the lungs. Curr Drug
Targets. 2013;14(2):262---73.

http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0005
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0010
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0015
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0020
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0025
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0030
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035
http://refhub.elsevier.com/S2531-0437(19)30139-4/sbref0035


360  LETTERS  TO  THE  EDITOR

Lília  Maia Santos ∗

Pneumology  Department,  Hospitais  da  Universidade  de

Coimbra,  Centro  Hospitalar  e  Universitário  de Coimbra,

Coimbra,  Portugal

Paula  Inês  Pedro

Pneumology  Department,  Hospital  Garcia  de  Orta,

Almada,  Portugal

Ana  Dias

Pneumology  Department,  Hospital  Pulido  Valente,  Centro

Hospitalar  Universitário  Lisboa  Norte,  Lisboa,  Portugal

Cristina  Braço  Forte

Pneumology  Department,  Hospital  São  Bernardo,  Centro

Hospitalar  de  Setúbal,  Setúbal,  Portugal

Paula  Raposo

Pneumology  Department,  Hospital  Pulido  Valente,  Centro

Hospitalar  Universitário  Lisboa  Norte,  Lisboa,  Portugal

Maria  Fátima  Rodrigues a,b

a Pneumology  Department,  Hospital  Pulido  Valente,  Centro

Hospitalar  Universitário  Lisboa  Norte,  Lisboa,  Portugal
b Universidade  de Lisboa,  Faculdade  de Medicina,  Instituto

de  Saúde  Ambiental  (ISAMB),  Lisboa,  Portugal

∗ Corresponding  author  at:  Serviço  de  Pneumologia  A,  Centro
Hospitalar  e Universitário  de Coimbra,  Praceta  Prof.  Mota
Pinto,  3000-075  Coimbra,  Portugal.
E-mail  address:  lilasantos87@hotmail.com  (L.M.  Santos).

4  February  2019

https://doi.org/10.1016/j.pulmoe.2019.07.012
2531-0437/
©  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/).

mailto:lilasantos87@hotmail.com
https://doi.org/10.1016/j.pulmoe.2019.07.012
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/

	Relationship between dyspnea/oxygen saturation and leg discomfort/6-minute walking distance in patients with COPD particip...
	Funding
	Conflicts of interest
	References
	Conflict of interest

	References
	Strategies to relieve dyspnoea in patients with advanced chronic respiratory diseases. A narrative review. Authors' reply
	Conflicts of interest

	References
	Relationship between dyspnea/oxygen saturation and leg discomfort/6-minute walking distance in patients with COPD participating in pulmonary rehabilitation
	Funding
	Conflicts of interest

	References

