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in the few studies published they vary between 22%' and
91%.2

In this retrospective case study analysis, the prevalence
of LPD was low (46.2%), with a low pretest probability in
some cases, which could have hampered sensitivity.

According the Chest guideline about EBUS-TBNA, trials
evaluating needle size were reviewed and both 21 and 22
gauge needles are considered adequate.® The role of 19
gauge needles is yet to be defined, but it is likely that larger
needles will provide superior sample quality and improve the
yield and sensitivity of EBUS-TBNA in patients with medias-
tinal adenopathy secondary to lymphoma.

No data exist regarding the number of needle pas-
ses required to obtain a sufficient diagnostic yield for
lymphoma.®® In the absence of rapid on-site evaluation
(ROSE), usually 4 passes were done, the latter was used for
immunophenotyping.*7:8

The present study demonstrated that EBUS-TBNA has an
important role in the diagnostic workup of mediastinal invol-
vement of LPD. If available, it should be included in the
initial evaluation because mediastinoscopy or thoracoscopy
pose higher risk to the patient and increased cost. Conside-
ring the low negative predictive value of EBUS-TBNA for the
diagnosis of lymphoma, patients with inconclusive results
must be submitted to further diagnostic investigation.
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Beneficial effects of pulmonary
rehabilitation in adult asthma

@ CrossMark

Dear Editor,

It is well established that exercise improves physical fitness
without any adverse effects on asthma control.”? Asthma
patients present lower levels of physical fitness and car-
diopulmonary conditioning than their peers." Low physical
activity levels are associated with more symptoms, a higher
risk of exacerbations and a lower health related quality of
life in asthma patients.?

Physical exercise improves cardio-pulmonary fitness,
muscle trophism, muscle vascularization, and muscle ability
to extract/use oxygen, resulting in a lowering of respiratory
rate during activity.! With a lower respiratory rate during
activity, bronchoconstriction during exercise becomes less
likely."* Recent studies have also identified that regular

exercise resulted in a reduction of airway inflammation,
which in turn improved bronchioles patency.*

Although pulmonary rehabilitation programs have a well
established role in chronic obstructive pulmonary disease
treatment,>¢ studies about pulmonary rehabilitation effects
on asthma patients are sparse.

A retrospective study was performed in order to assess
the effect of a supervised pulmonary rehabilitation pro-
gram on asthma symptoms (dyspnea), functional capacity
and health related quality of life in adult asthma patients.

The intervention consisted of a pulmonary rehabilita-
tion program with medical supervision. All asthma patients
admitted to the pulmonary rehabilitation program between
2010 January and 2016 July were included.

The rehabilitation program lasted 8-12 weeks and
was held twice a week. Each session had a duration of
1h and included a warm up period with breathing pat-
tern re-education exercises, aerobic training (bicycle or
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Table 1  Pulmonary function tests (% of predicted).
Mean Standard deviation (SD)
FvC 72.1% 23.7%
FEV1 51.9% 20.4%
FEV1/FVC 61.7% 15.9%
TLC 104.8% 31.9%
RV 171.3% 41.8%
RV/TLC 101.5% 49.2%

treadmill during 30 min), muscle strengthening of the main
muscle groups and stretching exercises afterwards. The
aerobic training intensity was gradually increased in order
to reach an exertion perceived as moderate (evaluated
as 11-13 at Borg scale) and/or dyspnea perceived as
moderate (evaluated as 3-4 at modified Borg scale). Mus-
cular strengthening consisted of one set of 12 repetitions
(60-70% of one-repetition maximum) in each muscular
group.

The 6min walk test (6MWT) was performed to eva-
luate functional capacity. To assess dyspnea, modified Borg
dyspnea scale after 6BMWT and Medical Research Council Dys-
pnea Scale (MRC-Dyspnea Scale) were used. Health-related
quality of life was assessed through the Saint George Respi-
ratory Questionnaire (SGRQ) and the Euro Quality of Life 5
Dimensional Questionnaire.

14 patients were included. 66.7% were females and the
mean age was 50.8 years (SD=14.2). 14.3% of the patients
were former smokers, the remaining were non-smokers.
A description of pulmonary function tests is presented
(Table 1).

All patients included presented severe asthma, according
to the Global Initiative for Asthma (GINA) model of assess-
ment of asthma severity in clinical practice.” All patients
presented stable controlled disease.

We did not observe any asthma exacerbation during exer-
cise, and none of the patients needed medical intervention
during rehabilitation sessions.

Prior to the intervention, patients walked on average
411.45 meters (SD=74.9m) in 6MWT. After the intervention,
they walked on average 457.27 meters (SD=66.2m). Pai-
red t-test was —1.97 (p=0.07) and a mean increase of 45m
was observed. Although 45m represent an important clini-
cal effect, the results did not reach statistical significance
(p=0.07).

The asthma symptom evaluated in this study was dyspnea
during activity, since that is the symptom that defines the
need for asthma patients referral to pulmonary rehabilita-
tion according to the British Thoracic Society guidelines.’ At
the end of the intervention, there was a statistically signi-
ficant improvement in dyspnea assessed with modified Borg
dyspnea scale at 6MWT (paired t-test=2.83; p=0.017). The
mean difference was minus 1.27 points.

An improvement was also observed in MRC-Dyspnea
Scale, however it did not reach statistical significance (pai-
red t-test=2.21; p=0.051). A mean difference of minus 0.55
points was observed.

Our results also presented a small improvement of 1.5
points on Euro Quality of Life 5 Dimensional Questionnaire

and 3.36 points on SGRQ which did not reach statistical signi-
ficance (paired t-test=2.19, p=0.053 and paired t-test 0.89,
p=0.39 respectively).

This study adds to the growing evidence that supports
the beneficial role of pulmonary rehabilitation in asthma
patients.

The pulmonary rehabilitation program resulted in an
improvement in dyspnea with statistical significance in adult
asthma patients. Although a tendency toward improvement
in functional capacity and health related quality of life was
observed, the obtained results did not reach statistical sig-
nificance.

Further studies with larger sample sizes and prospective
designs are needed in order to ascertain the exact value of
these findings.

Conflicts of interest

The authors have no conflicts of interest to declare.

References

1. Carson KV, Chandratilleke MG, Picot J, Brinn MP, Esterman AJ,
Smith BJ. Physical training for asthma. Cochrane Database Syst
Rev. 2013;9:1-64 [review].

2. Rochester CL, Fairburn C, Crouch RH. Pulmonary reha-
bilitation for respiratory disorders other than chronic
obstructive pulmonary disease. Clin Chest Med. 2014;35:
369-89.

3. Morton AR, Fitch KD. Australian Association for Exercise and
Sports Science position statement on exercise and asthma. J Sci
Med Sport. 2011;14:312-6.

4. Eichenberger PA, Diener SN, Kofmehl R, Spengler CM. Effects of
exercise training on airway hyperreactivity in asthma: a syste-
matic review and meta-analysis. Sports Med. 2013:1-14.

5. Bolton CE, Bevan-Smith EF, Blakey JD, Crowe P, Elkin SL, Garrod
R, et al. BTS guideline on pulmonary rehabilitation in adults.
Thorax. 2013;68:1-30.

6. Spruit MA, Singh JS, Garvey C, ZuWallack R, Nici L, Roches-
ter C, et al. An Official American Thoracic Society/European
Respiratory Society Statement: key concepts and advances in
pulmonary rehabilitation. Am J Respir Crit Care Med. 2013:
13-64.

7. GINA Global Initiative for Asthma. Global strategy for
asthma management and prevention; 2017. Available from:
www.ginasthma.org

C.M. Cruz*, C. Lacerda, S. Tizon

Servico de Medicina Fisica e de Reabilitacdo, Hospital de
Braga, Braga, Portugal

*Corresponding author.
E-mail address: cristina@dacruz.pt (C.M. Cruz).

https://doi.org/10.1016/j.rppnen.2017.07.004

2173-5115/

© 2017 Sociedade Portuguesa de Pneumologia. Published by
Elsevier Espafa, 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/).


http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0040
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0045
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0050
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0055
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0060
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://refhub.elsevier.com/S2173-5115(17)30104-5/sbref0065
http://www.ginasthma.org/
mailto:cristina@dacruz.pt
https://doi.org/10.1016/j.rppnen.2017.07.004
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/

