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To the Editor:

Despite the numerous strategic plans for the prevention and
management of chronic obstructive pulmonary disease (COPD) that
have been implemented to date, high prevalence, underdiagnosis,
and burden of care all remain a  challenge in  clinical practice1–4.
Some of the main difficulties in COPD management include the
prioritization and degree of control of treatable traits, and prob-
lems with inhaled therapy, such as device selection and patient
adherence to prescribed maintenance treatment3,5–8.  Moreover,
new care strategies and, above all, new therapeutic strategies are
scene-changers in  the clinical management of COPD. The aim of this
study was to reach a consensus among COPD experts on controver-
sial issues in the evaluation and treatment of the disease, using
Delphi methodology9.

A scientific committee of 17 COPD experts participated in  the
project. The project coordinators selected a  committee of SEPAR
members whose profile demonstrated a consolidated background
in COPD supported by  publications, while ensuring that the whole
of Spain was represented by regions. The committee analyzed the
scientific evidence in four areas: therapeutic adherence, COPD con-
trol, COPD treatable traits, and inhalation devices. This evidence
was then examined in 15 discussion sessions, to  which 5 attending
pulmonologists from each area were invited, selected by  the expert
committee. Using the information obtained at these meetings, a
questionnaire of 43 statements (Table 1)  was developed and sent
to a panel of 95 experienced COPD pulmonologists who  were asked
to grade them on a  Likert scale of 1–9. Statements that were scored
1–3 (disagreement, median ≤3) or 7–9 (agreement, median ≥7)
by more than two-thirds of the panelists, were considered to  have
achieved consensus. When more than two-thirds scored a state-
ment in the range of 4–6, it was considered inconclusive. After two
consecutive rounds, consensus was reached on 37 statements: 36 in
agreement (83.7%) and one in  disagreement (2.3%). Only six state-
ments (14%) failed to  achieve consensus. Table 1 shows the scores
and the degree of agreement for each statement.
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Seven of the nine statements on therapeutic adherence reached
a  consensus of agreement. The panelists believed that trust
between the physician and the patient was important but noted
that the information provided by the latter is not always reliable.
Although there was  no consensus on whether adherence to 12- and
24-h regimens differed significantly, panelists agreed (68.82%) that
the 12-h regimen is preferable in  patients with more symptomatic
COPD. It was agreed that  in  order to  increase adherence, the number
of inhalers should be reduced and the patient’s preferences must
be taken into account.

Consensus agreement was achieved in  12 of the 14  statements
on COPD control. A high percentage (>72%) agreed that control
targets should be established on the basis of severity, symptoms,
exacerbations, lung function, and smoking habit. Only 36.57% con-
sidered that disease impact and stability were sufficient to assess
COPD control. However, there was broad agreement (93.76%) that
a patient with controlled COPD shows few symptoms and no exac-
erbations and remains stable over time. This suggests that, in the
participants’ view, a patient with a  persistent absence of  symp-
toms or  exacerbations over time would probably be well controlled,
but it is unclear whether, as a  general rule, control can be estab-
lished solely on the basis of these 2 variables. This becomes clear
in statement 18, in which panelists value the importance of lung
function in  disease control. According to the agreement reached
(69.8%), a low-risk patient must be clinically stable for 1 year to  be
considered controlled. However, in high-risk patients, agreement
was not reached (27.96%) on the statement that stability should be
maintained for 3 months for a patient to be considered controlled.
Most panelists (>92%) indicated their agreement with the follow-
ing criteria for adjusting treatment: adherence, physical activity,
comorbidities, and patient preferences.

All statements on COPD treatable traits achieved consensus
agreement. Those with the greatest degree of agreement (>91%)
were those that stated that these traits should be prioritized
because of their impact on prognosis, symptoms and exacerba-
tions. It was  also agreed (>75%) that  the definition of treatable traits
should include individual, quantifiable, and prognostic traits.

Finally, of the 14 statements on inhalation devices, 11 achieved
consensus agreement and 1 consensus disagreement. Nearly 74% of
panelists agreed that if the inhaler is  being used properly in stable
COPD, treatment outcomes depend on the lung deposition achieved
by the device. However, there was consensus disagreement that if
the inhalation device is used properly, there are no differences in
clinical outcomes, regardless of the type of device used. Nonethe-
less, panelists agreed that outcomes depend on the type of inhaler,
lung deposition, and the characteristics of the drug. The criterion
that achieved the highest degree of consensus regarding inhaler
choice was  inspiratory flow (92.70%). There was  no consensus
with the statement that there are no differences in  the outcomes
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Table  1

Results obtained by the panel of experts after 2 rounds of consultations.

Median (IQI) % agreement

Therapeutic adherence

1. Questionnaires are  of limited use in clinical practice because of the time required for their completion. 7 (2) 67.71
2.  A climate of trust between the physician and patient does  not guarantee that the patient will reliably report therapeutic

adherence.
7 (2) 59.15

3.  Calculating adherence on the basis of prescriptions filled in pharmacies is  useful, but does not confirm that the medication was
taken.

7 (1) 77.08

4.  To improve adherence, pharmacies should participate in programs for training COPD patients on the use of devices. 8 (2) 89.59
5.  Devices that are easy to use improve adherence. 9 (1) 97.91
6.  According to the existing evidence, there are no  significant differences in  adherence if the drug is administered every 12 or 24 h. 7 (4) 50.54
7.  In patients with more symptomatic COPD, dosing every 12 h  is preferable. 7 (2) 68.82
8.  Reducing the number of inhalers in the same patient is important to improve adherence. 8 (1) 95.84
9.  Taking account of patient preferences improves therapeutic adherence. 8 (1) 97.92
COPD control

10. Disease impact and stability are sufficient to  assess COPD control. 6 (4) 36.57
11.  COPD control targets should be established according to severity. 7 (2) 72.93
12.  In low-risk patients, COPD control targets should be established according to symptoms. 7 (1) 76.05
13.  In high-risk patients, COPD control targets should be established according to  symptoms and exacerbations. 8 (2) 92.71
14.  COPD control targets should be defined on  the basis of the patient’s situation at the time of implementing a new therapeutic

plan.
8 (1) 87.5

15.  A patient with controlled COPD is one with mild symptoms and no exacerbations, maintained over time. 8 (2) 93.76
16.  A patient with low-risk COPD is  considered controlled when they  have been stable for 1 year. 7 (2) 69.8
17.  A patient with high-risk COPD is  considered controlled when they have been stable for 3 months. 3 (4) 27.96
18.  Decrease in lung function should be a criterion for poor COPD control. 7 (1) 77.09
19.  Active smoking should be a factor associated with poor COPD control. 8 (1) 91.67
20.  Criteria for treatment adjustment should include therapeutic adherence. 8 (1) 95.83
21.  Criteria for treatment adjustment should include the patient’s physical activity. 8 (2) 92.71
22.  Criteria for treatment adjustment should include comorbidities. 8 (1) 98.96
23.  Criteria for treatment adjustment should include the patient’s preferences. 8 (2) 94.79
COPD treatable traits

24. The definition of COPD treatable traits should state that they are individual characteristics of each patient. 7 (2) 75
25.  The definition of COPD treatable traits should state that they are quantifiable. 7 (1) 77.09
26.  The definition of COPD treatable traits should state that they are prognostic. 8 (1) 84.38
27.  COPD treatable traits should be prioritized because of their impact on the prognosis of the disease. 8 (1) 93.76
28.  COPD treatable traits should be prioritized because of their impact on symptoms. 8 (1) 91.66
29.  COPD treatable traits should be prioritized because of their impact on exacerbations. 8 (1) 91.67
Inhalation devices

30. In stable COPD, when the inhaler is  used correctly, treatment outcomes depend on the lung deposition achieved by the device. 7 (2) 73.97
31.  In stable COPD, when the inhaler is  used correctly, there are  no  differences in treatment outcomes, regardless of the type of

device used.
5 (4) 37.64

32.  The main critical errors in the use of MDI  inhalation devices are associated with coordination between activation and
inhalation.

8 (1) 97.92

33.  The main critical errors in the use of DPI inhalation devices are associated with an insufficient inspiratory flow. 8 (1) 80.21
34.  The use of nebulizers is  preferred during severe COPD exacerbations. 8 (3) 67.74
35.  In COPD exacerbations, regardless of severity, there are no  differences in the results obtained with nebulizers and inhalers

with  spacers.
7 (2) 61.28

36.  The use of DPI devices should be avoided in exacerbations due to insufficient inspiratory flow in many patients. 7 (2) 73.11
37.  In COPD patients who do not respond to  treatment, a  drug switch should be considered before escalating treatment. 7 (2) 73.12
38.  In COPD patients who do not respond to  treatment, the correct use of the device must always be verified before escalating

treatment.
9 (0) 98.96

39.  Patient age is an important criterion in the choice of inhalation device. 7 (3) 73.96
40.  Inspiratory flow is an important criterion in the choice of inhalation device. 8 (1) 92.7
41.  Patient preference must always be taken into account when choosing the inhalation device. 8 (2) 86.46
42.  The physician should be responsible for educating patients on the use of inhalation devices. 4 (3) 17.21
43.  Nursing staff should be responsible for educating patients on the use of inhalation devices. 8 (2) 86.46

DPI: dry powder inhalers; COPD: chronic obstructive pulmonary disease; IQI: interquartile interval; MDI: metered dose inhalers.
White: agreement consensus; dark gray: disagreement consensus; light gray: no consensus.

obtained with nebulizers or  inhalers with spacers in  the manage-
ment of exacerbations, regardless of their severity. It was  argued
that there was insufficient evidence to claim that  both devices are
the same in this clinical context. In fact, 67.74% agreed that neb-
ulizers are preferable in severe exacerbations. In the absence of
therapeutic response, and before escalating treatment, the main
consensus (98.96%) was to check the correct use of the device. No
consensus was reached for the statement that the physician should
be responsible for educating patients in  inhaler use. Panelists con-
sidered that the nursing staff would be more appropriate for this
task.

This Delphi study highlights the concerns of panelists surround-
ing the challenges faced by clinicians in  the care of the COPD patient.
Although controversial issues still persist, the high degree of agree-
ment reached by the panelists identifies some key messages that
should be taken into account in recommendations on the manage-
ment of these patients. These include the importance of  therapeutic
adherence, the need to  define COPD control, a  more personalized
approach based on treatable traits, verification of proper use of
inhalers before escalating treatment, and consideration of inspi-
ratory flow as a significant criterion in  the choice of inhalation
device.
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Pneumatocele following lung cryobiopsy�

Neumatocele posterior a criobiopsia pulmonar

To the Editor:

The gold standard for the diagnosis of diffuse interstitial lung
diseases (ILD) is multidisciplinary evaluation1.  Lung biopsy is
sometimes necessary to increase diagnostic confidence2. Trans-
bronchial cryobiopsy (TBCB) has emerged as an alternative to
surgical biopsy with lower morbidity and mortality3,4. The most
common complications of cryobiopsy are pneumothorax and
bleeding4,5. Although 3 cases of pulmonary cavitation following
this procedure have been described, no associated cases of pneu-
matocele have been reported. We  present a  case of pneumatocele
as a complication of TBCB.

Our patient was a  55-year-old man, non-smoker, who was
referred to our institution for slowly resolving pneumonia. A
month earlier, he presented with cough, dyspnea, and bilateral
pulmonary opacities. He  received empirical antibiotic treatment
with amoxicillin-sulbactam and clarithromycin, then piperacillin-
tazobactam and finally vancomycin, with no clinical improvement
and worsening oxygenation. On admission, he was  hypoxemic
with an oxygen saturation of 90% breathing room air. The analy-
sis showed no significant results: eosinophil count within normal
limits, erythrocyte sedimentation rate 34 mm/h, serology negative
for HIV, ANCA and ANA normal, and CPK within normal limits. Chest
computed tomography (CT) showed bilateral consolidations, pre-
dominantly peripheral, with peribronchovascular distribution and
some areas with reversed halo sign (Fig. 1A). We  performed bron-
choscopy with bronchoalveolar lavage (BAL) and transbronchial
biopsy using a 1.9 mm  cryoprobe. Five biopsies were obtained
from the right upper lobe, 3 in the posterior segment and 2 in
the apical segment. The procedure was completed without com-
plications. The pathology study showed characteristic findings of
organizing pneumonia. We started treatment with prednisone at
a dose of 0.5 mg/kg/day. The patient progressed without fever and
his dyspnea improved progressively. One month after treatment,
a follow-up chest X-ray showed a  cavitary lesion in  the upper

� Please cite this article as: Castro HM,  Wainstein EJ, Castro Azcurra R, See-
haus  A. Neumatocele posterior a  criobiopsia pulmonar. Arch Bronconeumol.
2021;57:599–600.

field of the right hemithorax. A chest CT  without contrast agent
was  performed to  characterize the image, revealing a  mass with
smooth margins, 3 cm in  diameter, in the posterior segment of
the right upper lobe (Fig. 1B). The patient was asymptomatic, with
normal labs and erythrocyte sedimentation rate 5 mm/h; neverthe-
less, we obtained a BAL specimen from the affected lung segment.
Microbiological results were negative and BAL cellularity was nor-
mal. The lesion was  interpreted as a  pneumatocele, caused by the
TBCB. We decided to take a  watchful waiting approach with clinical
follow-up. Two months later, the patient was asymptomatic and CT
showed persistence of the cavity with a homogeneous density of
30–40 Hounsfield units, in contact with the pleura and the oblique
fissure (Fig. 1C and D).

The lesion was  unlikely to have a  neoplastic origin, given its
morphology, rapid development, and reduced size on follow-up. Its
appearance following TBCB and its location in  one of the biopsied
lung segments suggested that it was a  complication of the TBCB. The
absence of symptoms, laboratory test changes, and microbiological
evidence in  BAL, and a favorable clinical course without antibi-
otic treatment, further ruled out the possibility of a  pulmonary
abscess. Chest CT  showed no pleural effusion and the pulmonary
parenchyma surrounding the lesion was normal, so  the hypothe-
ses  of a phantom tumor following the plane of the fissure or a
pulmonary hematoma were therefore rejected. The radiological
characteristics of the lesion – air-fluid cavity, thin, regular wall,
with smooth margins – supported the diagnosis of pneumato-
cele. The density of 30–40 Hounsfield units suggested blood in the
cavity6 as a  secondary complication. In our opinion, the pneuma-
tocele was  the product of necrosis generated by the cryobiopsy.

To our knowledge, this is  the first reported case of post-TBCB
pneumatocele. A pneumatocele is a  thin-walled, gas-filled space
contained within the lung parenchyma7.  It  is usually solitary and
transient, and sometimes contains fluid levels. Its  pathogenesis
has been associated with a combination of necrosis and a  valvular
mechanism in  the airway that  would allow air  to  enter but not exit8.
The described causes of pneumatocele are pneumonia, thoracic
trauma, hydrocarbon ingestion, and positive pressure ventilation9.

TBCB is increasingly used for the evaluation of ILD, and this
increase may  lead to new complications. Complications reported
include moderate-severe bleeding (14.2%), pneumothorax (9.4%),
ILD exacerbation (0.3%), death (0.3%), pneumomediastinum,
arrhythmias, and lung infections5,10. There are 2 reports of  cases of
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