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Remocéo de Obstaculos: Reabilitacéo Respiratoria de um Doente com
DPOC Muito Severa durante o Internamento

Removing “Another Brick in the Wall”: Pulmonary Rehabilitation of a
Patient with Very Severe COPD during Hospitalization

Bruno Cabrita’

Resumo:

A reabilitacdo respiratéria € fundamental na doenca pul-
monar obstrutiva crénica. Contudo, poucos doentes realizam,
pelo que deve ser considerado o inicio em internamento.

Descrevemos o caso de um doente do sexo masculino,
72 anos, com doenga pulmonar obstrutiva cronica muito se-
vera, apresentou agravamento de dispneia, astenia, hemop-
tises e arrepios. A radiografia toracica revelou uma opacidade
redonda, com nivel hidroaéreo, sugestiva de abcesso pulmo-
nar. O doente foi internado e iniciou oxigenoterapia e piperaci-
lina-tazobactan. Por auséncia de resposta, foi escalado para
meropenem e linezolide. O doente demonstrou uma evolugao
favoravel e iniciou um programa de reabilitacao respiratéria. A
data de alta, apdés 7 semanas de internamento, apresentava
resolucdo do abcesso, melhoria da dispneia, ansiedade, de-
pressdo, autonomia e necessidade de oxigenoterapia, com-
parativamente ao estado basal.

Neste trabalho, os autores apresentam os beneficios
significativos de implementar um programa de reabilitagcao
respiratéria durante o internamento.

Palavras-chave: Doenca Pulmonar Obstrutiva Crénica/
reabilitacaoHospitalizacéo.

Abstract:

Pulmonary rehabilitation is fundamental for chronic obs-
tructive pulmonary disease. However, few patients comple-
te the intervention, and enrolling during hospitalization needs
consideration.

We report the case of a 72-year-old male patient, with
very severe chronic obstructive pulmonary disease, pre-
sented with aggravated dyspnea, fatigue, hemoptysis and
shivering. Chest radiograph showed a round opacity, with
air-fluid level, suggestive of lung abscess. The patient was
hospitalized and began treatment with oxygen and pipera-
cillin-tazobactam. The lack of response led to escalation of
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therapy with meropenem and linezolid. The patient showed
favorable response and a supervised pulmonary rehabilita-
tion program was started. At discharge, after 7 weeks of
hospitalization, he showed resolution of lung abscess and
improved dyspnea, anxiety, depression, autonomy, and
oxygen requirements compared to its baseline.

In this work, the authors present the significant benefits
of implementing a pulmonary rehabilitation program during
hospitalization.

Keywords: Hospitalization; Pulmonary Disease, Chronic
Obstructive/rehabilitation.

Learning points

1. Pulmonary Rehabilitation is an essential intervention for
patients with chronic obstructive pulmonary disease
(COPD), improving exercise capacity, quality of life, and
reducing hospitalization and mortality.

2. Starting pulmonary rehabilitation during hospitalization
can be beneficial, especially for patients who do not
have access to outpatient programs.

3. Personalizing the pulmonary rehabilitation program,
adjusting the intensity and exercises according to the
patient's tolerance, is crucial for the effectiveness of the
intervention and to avoid complications.

4. Patient satisfaction with the intervention and the absen-
ce of adverse events related to pulmonary rehabilitation
reinforce the importance of including the patient's opi-
nion in the planning and implementation of rehabilitation
programs.

Introduction

Pulmonary rehabilitation (PR) is a fundamental treatment
that reduces the disability of people with chronic lung disea-
ses, hospital admissions and healthcare needs, improves
symptoms, exercise capacity, self-management skills, quality
of life and survival.'® PR use tailored approaches that inclu-
de physical exercise and educational components, nutritio-
nal and psychosocial support, to achieve behavioral change
and long-term adhesion to a healthy lifestyle.”> |t should
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be conducted by a multidisciplinary team, but the best pro-
tocol remains unknown.'® Despite the benefits, there are still
multiple barriers in the delivery of PR, such as lack of referral,
institutional conditions, access and other patient/professional-
-related barriers.”

Chronic obstructive pulmonary disease (COPD) is charac-
terized by persistent dyspnea, cough, sputum and exacerba-
tions.™ It represents a major cause of morbidity and the third
leading cause of mortality worldwide.®™ PR has more eviden-
ce in patients with COPD and may be offered during a stable
phase or shortly after an acute exacerbation (early PR), with
benefits in quality of life, exercise capacity, length of hospi-
talization and hospital readmissions.>%'3'* However, only a
minority of patients complete early PR, and starting during
hospitalization may be the answer.™

Acute exacerbations of COPD are one of the most com-
mon reasons for emergency admission.>” They are associated
with significant healthcare costs, morbidity and mortality.584
Patients report worsening of symptoms and comorbidities, lea-
ding to a significant decline in physical activity, muscle strength
and health status, especially during hospitalization.®'® Anxiety
and depression - common comorbidities of COPD - are asso-
ciated with a doubled risk of short-term hospital readmission.'®
Therefore, PR has become an intervention of interest during
exacerbations and hospitalization.>1416

Studies regarding PR during hospitalization have demons-
trated heterogeneous results.5¢'" In fact, previous European
Respiratory Society (ERS)/American Thoracic Society (ATS)
Task Force recommendations were against the initiation of PR
during hospitalization, with very low quality of evidence, due to
increased mortality.'® However, early PR after an acute COPD
exacerbation (within 3-4 weeks) can improve quality of life and

N

exercise capacity, especially in supervised interventions, and
are suggested by the most recent ERS/ATS guidelines.>”

In this work, the authors conducted a novel PR program
in the Pulmonology Department, during the hospitalization of
a patient with exacerbated very severe COPD, to assess the
benefits.

Case Report

A 72-year-old male patient, followed in PR consultation
due to very severe COPD (Global Initiative for Chronic Obs-
tructive Lung Disease [GOLD] 4B, with post-bronchodilator
forced expiratory volume in 1 second [FEV1] 22%) and chro-
nic hypercapnic respiratory failure, with triple inhaled, long-
-term oxygen (1.5 L/min resting; 6 L/min walking) and bilevel
positive airway pressure (BPAP) therapies, presented with
aggravated dyspnea and fatigue, hemoptysis and shivering
with 3 days evolution. He had diminished lung murmur and
wheezing. Oxygen saturation was 93% (with oxygen 4 L/
min). Chest radiograph showed a round opacity in the lower
zone of the right hemithorax, with air-fluid level (Fig. 1). The
patient was hospitalized for additional exams and treatment.

During hospitalization, the patient underwent additional
exams. Thorax computed tomography (CT) scan showed a con-
solidation adjacent to a well-circumscribed air-fluid density in the
right lower lung lobe, confirming a lung abscess. Blood tests
showed increased C-reactive protein (64.6 mg/L). He began
treatment with oxygen (4 L/min) and piperacillin-tazobactam.

After 10 days of treatment, he aggravated radiologically.
Bronchofibroscopy showed residual blood from the right main
bronchus and mucopurulent secretions. No microbiological
agent was isolated from bronchoalveolar washing, sputum,
blood or urine cultures. Treatment was escalated to meropenem

Figure 1: Lung abscess before treatment. Chest radiography (left picture), postero-anterior incidence, showing a round opacity in
the lower zone of the right hemithorax, with air-fluid level. Thorax CT scan (right picture), showing bilateral emphysema, a round
air-fluid densification in the right lower lung lobe, and a minimal right pleural effusion.
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Figure 2: Lung abscess during treatment. Chest radiography (left picture), postero-anterior incidence, showing bilateral emphy-
sema, a residual heterogeneous opacity in the lower zone of the right hemithorax, after 5 weeks of treatment. Thorax CT scan
(right picture), showing a residual round air-fluid densification in the right lower lung lobe after 4 weeks of treatment, and also an
aggravated moderate right pleural effusion in the context of heart failure.

and linezolid empirically. Surgical treatment or pleural catheter
drainage were not considered adequate options.

The patient showed a favorable response to this treat-
ment, with complete resolution of hemoptysis and progres-
sive radiological improvement. When stable (after 12 days of
treatment efficacy), a PR program was offered as an adjunct
to medical treatment. An informed consent was obtained.
The PR program was conducted for almost 4 weeks, at the
Pulmonology ward, and included progressive exercise trai-
ning, adjusted to his tolerance:

Table 1: Pulmonary rehabilitation results. Baseline values refer
to patients’ state prior to the exacerbation and hospitalization.

mMRC 4 4
CAT 18 10
CFS 85 95
HADS 16 8
Anxiety score 9 1
Depression score 7 2

Blood gas (room air)

pO2 (mmHg) 50 59
pCO2 (mmHg) 58 58]
SatO2 (%) 87 94

mMRC, Modified Medical Research Council; CAT, COPD Assessment Test; CFS,
Clinical Frailty Scale; HADS, Hospital Anxiety and Depression Scale; pO2, partial
pressure of oxygen; pCO2, partial pressure of carbon dioxide; SatO2, oxygen
saturation.

Warm-up with breathing exercises (5 minutes);

- Upper body exercises, in a seated position, first without
weights and then with 1 kg dumbbells (chest crosses,
overhead raises, bicep curls);

- Lower body exercises, first without weights and then with
1 kg ankle weights (seated leg extensions, supported leg
curls) and supported squats;

- Core exercises, in seated position, first without weights and
then with 1 kg ankle weights (knee raises);

- Balance exercises (5 minutes);

- Walking 10-15 minutes/day.

PR was always supervised and the patient monitored.
Oxygen saturation was kept >90%, heart rate target was up to
20 beats/minute above baseline. The Modified Borg scale tar-
get was 3-4. The patient rested 1-2 minutes between sets and
used the pursed lip breathing technique. He performed the
program 4-5 times/week. Sets of exercises varied between
1-3 (at the beginning and last week, respectively); repetitions
varied between 8-12 (increased based on tolerance).

At discharge, after 7 weeks of hospitalization and 5
weeks of efficient antibiotic therapy, the patient showed a
significant clinical, analytical and radiologic response (Fig. 2).
He had no nosocomial infections and was discharged with
better dyspnea, anxiety, depression and autonomy levels
compared to his stable baseline (before the exacerbation
and hospitalization), as well as fewer oxygen requirements
(1 L/min at rest). Clinicians recommended the maintenance
of a home-based program and regular follow-up in consulta-
tion. The inhaler technique was reviewed, and an action plan
was given. He was very satisfied with the intervention and
there were no adverse events related to PR. The results are
described in Table 1.

PUBLICAGAO TRIMESTRAL 119
VOL.2 | N.°3 | JUN/SET 2024




REMOGAO DE OBSTACULOS: REABILITAGAO RESPIRATORIA DE UM DOENTE

COM DPOC MUITO SEVERA DURANTE O INTERNAMENTO

Discussion

Lung abscess is a severe necrotic infection with a cir-
cumscribed area of pus, forming an air-fluid level inside a
cavity.’®718 |t can be secondary to other diseases, including
bullous emphysema, '8 as seen in this case. Most occur in
elderly men, '8 have polymicrobial etiology and are located
in the right lower lung lobe,®'" as represented. Treatment in-
clude prolonged broad-spectrum antibiotics,’® and surgery
in severe cases.'® Despite the lack of referral, PR is also
an important treatment adjunct.’® and was offered to this
patient when significant clinical improvements and stability
were evident. Lung abscess cases have an overall mortality
that reaches up to 38.2%,'° however, PR contributed to im-
proving the baseline health status (dyspnea, oxygen requi-
rements, independence skills and mood) of this patient, and
possibly to the low intercurrences observed despite a long
hospital staying.

This patient had very severe COPD, and this disease car-
ries a significant impact on the quality of life and physical ac-
tivity,” and PR has become a standard of care of treatment.®
Acute exacerbations are associated with worsening symp-
toms and muscle dysfunction, which limit exercise capacity,
physical activity levels, autonomy and quality of life.> All these
outcomes were expected in this patient, but after PR and op-
timal medical treatment the authors verified and improvement
in Clinical Frailty Scale and dyspnea levels.

Some studies have been conducted with early PR and
it shows benefits and appears to be safe.® A meta-analysis
concluded that it was associated with improvements in the
6-minute walk test (6BMWT), modified Medical Research Cou-
ncil (MMRC) dyspnea scale and quality of life.™* However,
a trial conducted by Greening et al with 389 patients, who
began PR after 48 hours of hospital admission and continued
a home-based program, for 6 weeks in total, observed no
difference in readmission risk and a higher risk of death in the
intervention group.® This data has been extensively analyzed
and there might have been significant bias, including: in-
creased mortality risk unlikely related to PR (after 7 months);
subtle differences between groups; insufficient differences of
exercise stimulus between groups; very short inpatient inter-
vention (median 3 sessions); unsupervised home-based pro-
gram with low adherence.®>'® Also, per protocol analysis did
not show significant differences in mortality.’® More recent
randomized controlled trials have demonstrated that PR may
be safely conducted during hospitalization, even in critically ill
patients.' Early PR should be initiated according to the sta-
bility of the patient,® as we did in this case, which contributed
to the safety of the intervention.

The main strength of this study is the addition of more
data in favor of conducting PR during hospitalization in pa-
tients with exacerbated COPD, despite healthcare professio-
nals concerns based on previous recommendations, which
have been contributing to the avoidance of PR.™ The main
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limitation is the lack of larger population. However, to our
knowledge, there are no other studies offering PR during
hospitalization of such severe COPD case. Due to the pro-
mising results achieved, the authors hope to develop larger
studies and to conclude about the overall benefits of this
intervention, which questionnaires and measurements are
necessary to assess the long-term benefits. There is an ur-
gent need to improve access to early PR and develop further
research in this area.>6.11.16

In conclusion, a lung abscess is a severe pulmonary in-
fection which may exacerbate COPD. PR is an important in-
tervention to treat these patients and may be safely offered
during hospitalization, as represented in this case. Further re-
search in this area is required and may contribute to improve
access to PR. l

Declaracéo de Contribuicao

BC, CS, SS, EG, RO - Participacédo no estudo, pesquisa bibliogréfica,
redacao e revisdo do artigo

Todos os autores aprovaram a verséo final a ser publicada.

Contributorship Statement

BC, CS, SS, EG, RO - Participation in the study, bibliographical re-
search, writing and revision of the article

All authors approved the final version to be published.

Responsabilidades Eticas

Conflitos de Interesse: Os autores declaram a inexisténcia de conflitos
de interesse na realizagéo do presente trabalho.

Fontes de Financiamento: N&o existiram fontes externas de financia-
mento para a realizagdo deste artigo.

Confidencialidade dos Dados: Os autores declaram ter seguido o0s pro-
tocolos da sua instituicéo acerca da publicacdo dos dados de doentes.
Consentimento: Consentimento do doente para publicagéo obtido.
Proveniéncia e Reviséo por Pares: N&ao comissionado; revisdo externa
por pares.

Ethical Disclosures

Conflicts of Interest: The authors have no conflicts of interest to declare.
Financing Support: This work has not received any contribution, grant
or scholarship.

Confidentiality of Data: The authors declare that they have followed the
protocols of their work center on the publication of data from patients.
Patient Consent: Consent for publication was obtained.

Provenance and Peer Review: Not commissioned; exterally peer re-
viewed.

© Autor (es) (ou seu (s) empregador (es)) e Revista SPMI 2024, Reuti-
lizagao permitida de acordo com CC BY-NC 4.0. Nenhuma reutilizagao
comercial.

© Author(s) (or their employer(s)) and SPMI Journal 2024. Re-use per-
mitted under CC BY-NC 4.0. No commercial re-use.

Correspondence / Correspondéncia:
Bruno Cabrita — bmcabrita@gmail.com
Pulmonology Department, Hospital Santo André, Unidade Local de



Salde da Regido de Leiria, Leiria, Portugal

Ria de Santo André, 2410-1897 Leiria
Recebido / Received: 2024/02/28

Aceite / Accepted: 2024/05/14

Publicado online / Published online: 2024/09/26

REFERENCES

1.

Morgan MD, Caverley PM, Clark CJ, Davidson AC, Garrod E, Goldman
JM, et al. British Thoracic Society Standards of Care Subcommittee on
Pulmonary Rehabilitation: Pulmonary rehabilitation. Thorax. 2001;56:827-
34. doi: 10.1136/thorax.56.11.827.

Spruit MA, Singh SJ, Garvey C, ZuWallack R, Nici L, Rochester 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;188:e13-64. doi: 10.1164/rccm.201309-
-1634ST.

Holland AE, Cox NS, Houchen-Wolloff L, Rochester CL, Garvey C, Zu-
Wallack R, et al. Defining Modern Pulmonary Rehabilitation. An Official
American Thoracic Society Workshop Report. Ann Am Thorac Soc.
2021;18:e12-e29. doi: 10.1513/AnnalsATS.202102-146ST.

McCarthy B, Casey D, Devane D, Murphy K, Murphy E, Lacasse Y. Pul-
monary rehabilitation for chronic obstructive pulmonary disease. Cochra-
ne Database Syst Rev. 2015;2015:CD003793. doi: 10.1002/14651858.
CD003793.pub3.

Jones SE, Barker RE, Nolan CM, Patel S, Maddocks M, Man WDC. Pul-
monary rehabilitation in patients with an acute exacerbation of chronic
obstructive pulmonary disease. J Thorac Dis. 2018;10:S1390-9. doi:
10.21037/jtd.2018.03.18.

Lu HY, Chen CF, Lee DL, Tsai YJ, Lin PC. Effects of Early Puimonary Reha-
bilitation on Hospitalized Patients with Acute Exacerbation of Chronic
Obstructive Pulmonary Disease: A Systematic Review and Meta-Analysis.
Int J Chron Obstruct Pulmon Dis. 2023;18:881-93. doi: 10.2147/COPD.
S397361.

Lindenauer PK, Stefan MS, Pekow PS, Mazor KM, Priya A, Spitzer KA, et
al. Association Between Initiation of Pulmonary Rehabilitation After Hos-
pitalization for COPD and 1-Year Survival Among Medicare Beneficiaries.
JAMA. 2020;323:1813-23. doi: 10.1001/jama.2020.4437.

Machado A, Oliveira A, Valente C, Burtin C, Marques A. Effects
of a community-based pulmonary rehabilitation programme du-
ring acute exacerbations of chronic obstructive pulmonary disease

CASOS CLiNICOS

- A quasi-experimental pilot study. Pulmonology. 2020;26:27-38. doi:
10.1016/j.pulmoe.2019.05.004.

Blervaque L, Préfaut C, Forthin H, Maffre F, Bourrelier M, Héraud N, et
al. Efficacy of a long-term pulmonary rehabilitation maintenance program
for COPD patients in a real-life setting: a 5-year cohort study. Respir Res.
2021;22:79. doi: 10.1186/s12931-021-01674-3.

Kuhajda I, Zarogoulidis K, Tsirgogianni K, Tsavlis D, Kioumis |, Kosmidis
C, et al. Lung abscess-etiology, diagnostic and treatment options. Ann
Transl Med. 2015;3:183. doi: 10.3978/j.issn.2305-5839.2015.07.08.
Stefan MS, Pekow PS, Priya A, ZuWallack R, Spitzer KA, Lagu TC, et
al. Association between initiation of pulmonary rehabilitation and rehos-
pitalizations in patients hospitalized with chronic obstructive pulmonary
disease. Am J Respir Crit Care Med. 2021;204:1015-23. doi: 10.1164/
rccm.202012-43890C.

Venkatesan P. GOLD COPD report: 2023 update. Lancet Respir Med.
2023;11:18. doi: 10.1016/S2213-2600(22)00494-5.

Puhan MA, Gimeno-Santos E, Cates CJ, Troosters T. Pulmonary
rehabilitation following exacerbations of chronic obstructive pulmona-
ry disease. Cochrane Database Syst Rev. 2016;12:CD005305. doi:
10.1002/14651858.CD005305.pub4.

Du'Y, Lin J, Wang X, Zhang Y, Ge H, Wang Y, et al. Early pulmonary reha-
bilitation in acute exacerbation of chronic obstructive pulmonary disease:
a meta-analysis of randomized controlled trials. COPD. 2022;19:69-80.
doi: 10.1080/15412555.2022.2029834.

Jones SE, Green SA, Clark AL, Dickson MJ, Nolan AM, Moloney C, et al.
Pulmonary rehabilitation following hospitalisation for acute exacerbation
of COPD: referrals, uptake and adherence. Thorax. 2014;69:181-2. doi:
10.1136/thoraxjnl-2013-204227.

Spruit MA, Singh SJ, Rochester CL, Greening NJ, Franssen FM, Pitta F,
et al. Pulmonary rehabilitation for patients with COPD during and after
an exacerbation-related hospitalisation: back to the future? Eur Respir J.
2018;51:1701312. doi: 10.1183/13993003.01312-2017.

Loukeri AA, Kampolis CF, Tomos P, Papapetrou D, Pantazopoulos |, Tza-
gkaraki A, et al. Diagnosis, treatment and prognosis of lung abscess.
Pneumon. 2015;1:54-60.

Magalhaes L, Valadares D, Oliveira JR, Reis E. Lung abscesses: review of
60 cases. Rev Port Pneumol. 2009;15:165-78.

Corhay JL, Dang DN, Van Cauwenberge H, Louis R. Pulmonary rehabi-
litation and COPD: providing patients a good environment for optimizing
therapy. Int J Chron Obstruct Pulmon Dis. 2014;9:27-39. doi: 10.2147/
COPD.S52012.

PUBLICAGAO TRIMESTRAL 121
VOL.2 | N.°3 | JUN/SET 2024




