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The CIBERES Pulmonary Biobank Consortium:

an opportunity for cooperative international

respiratory research
To the Editors:

Research into the pathogenesis of diseases often requires access
to appropriate tissue specimens [1]. The lung is not an easily
accessible organ. Hence, respiratory research is often hampered
by the lack of a large number of adequately preserved lung
samples harvested from patients whose phenotype had been
carefully and consistently characterised [2].

Since 2006, the Spanish government has funded a national
network for respiratory research (CIBERES), which is currently
formed of 34 research groups working cooperatively on the
investigation of basic, clinical and epidemiological aspects of the
main respiratory diseases (www.ciberes.org) [3]. To facilitate
translational respiratory research, CIBERES has taken advan-
tage of its multicentric nature and has designed, organised and
established a nonprofit CIBERES Pulmonary Biobank Con-
sortium (CPBC) that follows the recommendations of the
International Society for Biological and Environmental

Repositories [4] and Organisation for Economic Co-operation
and Development [5]. The CPBC initiative is fully funded by
public, competitive research funds, and is similar to the Lung
Tissue Research Consortium (LTRC) sponsored by the National
Institutes of Health in the USA. Its goal is to coordinate and
manage the common collection of lung tissue samples and other
related samples (whole blood, plasma and serum) from well-
characterised patients in order to support studies on chronic
obstructive pulmonary disease, asthma, lung cancer and other
respiratory pathologies, as well as smoking effects. The text that
follows describes briefly the main characteristics of the CPBC to
the European community of respiratory researchers. Those
interested in knowing more about the CPBC or contacting it are
encouraged to visit its website (http://biobancopulmonar.
ciberes.org).

The CPBC is a network currently formed by ten tertiary
Spanish hospitals (see Acknowledgements section) that volun-
tarily joined the initiative and agreed to provide: 1) lung tissue
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samples obtained from volunteer patients undergoing lung
resection surgery or lung transplant and, if possible, blood and
serum samples; and 2) comprehensive clinical, functional and
imaging data of these individuals. Biological specimens are
processed and stored frozen in the hospital where they are
obtained, under the custody of the local biobank, according to
Spanish law [6]. The CPBC sample handling and storage
protocols for the collection can be downloaded from the CPBC
website. The following are routinely performed: 1) flash-
freezing of lung tissue fragments in liquid nitrogen; 2)
embedding of tissue in optimal cutting temperature (OCT)
compound (Tissue-Tek1; Sakura Finetek, Torrance, CA, USA),
followed by freezing in a pre-cooled freezing medium
(isopentane (2-methyl butane)); 3) RNAlater1 preservation
(Ambion, Austin, TX, USA); 4) 4% paraformaldehide fixation
and OCT compound embedding of frozen tissue sections; and
5) 4% formalin fixation paraffin embedding of tissue sections.
Anonymised phenotypic information is available from a secure
website that is coordinated centrally by C. Villena (CIBERES,
Mallorca, Spain) and includes: 1) anthropometric data, smok-
ing history, occupational exposures and complete clinical,
radiological and pathological information; 2) lung function
tests, performed according to European Respiratory Society
recommendations, including forced spirometry, static lung
volumes, carbon monoxide diffusing capacity and arterial
blood gas measurements; 3) haematological data; and 4)
computed tomography scan information.

As recommend by the LTRC, the European Human Frozen
Tumour Tissue Bank [7] and the National Cancer Institute [8],
to ensure uniformity in the collection and management of the
biological samples and clinical information recorded, the
CPBC has established standard operation procedures that
include specific training of the local personnel involved in each
hospital and periodic on-site audits to evaluate the quality of
the samples and the accuracy of the data recorded.

One year after its launch, the CPBC has registered .4,000 lung
tissue samples (fig. 1) that have been collected from 240
patients (table 1). The vast majority of lung tissue samples
have come from surgeries for lung cancer (77.1%), but also
from lung volume reduction and other non-neoplastic sur-
geries (8.8%). Blood samples are available for 37% of the
recruited patients. Investigators interested in using these
samples can find the requested requirements and the applica-
tion form at the CPBC website. All applications must be linked
to a specific and fully funded research project (that needs to be
submitted for evaluation). The approval of an ethics committee
is also requested. Investigators using tissue samples and
clinical information from the CPBC must agree that: 1) any
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FIGURE 1. Number of lung tissue samples preserved following each of the five

protocols used in CIBERES Pulmonary Biobank Consortium during 2009. OCTE:

optimal cutting temperature (OCT) compound-embedded; PF-OCTE: 4%

paraformaldehide-fixed and OCT compound-embedded; FF-PE: 4% formalin-fixed

and paraffin-embedded tissue.

TABLE 1 Main characteristics of the patients recruited into
the CIBERES Pulmonary Biobank Consortium
during 2009

Characteristic Subjects

Males/females

Data not available

175 (72.9)/60 (25)

5 (2.1)

Age range yrs

,30 7 (2.9)

30–39 4 (1.7)

40–49 17 (7.1)

50–59 55 (22.9)

60–69 71 (29.6)

.70 71 (29.6)

Not available 15 (6.3)

BMI kg?m-2

,18.5 7 (2.9)

18.5–24.9 77 (32.1)

25.0–29.9 66 (27.5)

.30 25 (10.4)

Not available 65 (25.5)

Never-smokers 38 (15.8)

Former smokers 99 (41.3)

Current smokers 85 (35.4)

Tobacco consumption unknown 18 (7.5)

Tobacco consumption pack-yrs 59.1¡64.4

Patients with COPD 74 (30.8)

GOLD stage 1 9 (12.2)

GOLD stage 2 31 (41.9)

GOLD stage 3 11 (14.9)

GOLD stage 4 0 (0.0)

Not classified 23 (31.0)

Cystic fibrosis 1 (0.4)

Asthma 5 (2.1)

Diffuse interstitial lung disease 4 (1.7)

Bronchiectasis 4 (1.7)

a1-antitrypsin deficiency 1 (0.4)

Sleep apnoea 12 (5.0)

No known respiratory comorbidities 110 (45.8)

Surgery for lung cancer yes/no

Data not available

185 (77.1)/21 (8.8)

34 (14.2)

Data are presented as n (%) or mean¡SD, unless otherwise stated. n5240.

BMI: body mass index; COPD: chronic obstructive pulmonary disease; GOLD:

Global Initiative for Chronic Obstructive Lung Disease. c
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derived publication will explicitly mention the origin of the
samples used; and 2) to return to the CPBC the raw data of
their experiments, once the publication is online. This is an
important and innovative condition that we hope will trans-
form the CPBC from a passive collection of samples and
information into an active and growing source of knowledge,
which will be then made freely available to future users. The
CPBC, therefore, offers a unique opportunity to enhance
translational research of excellence in respiratory diseases
within Europe and beyond.
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Institut del Tòrax, Hospital Clinic-IDIBAPS, Barcelona, Spain.
+The CIBERES Pulmonary Biobank Consortium (CPBC)

participants are: M. Arque and C. Villena (coordinator; both

Centro de Investigación Biomédica en Red de Enfermedades

Respiratorias (CIBERES), Mallorca, Spain); J. Cortijo, E. Donet,

R. Guijarro, G. Juan, J. Lluch and M. Martorell (all Consorcio

Hospital General Universitario de Valencia, Valencia, Spain); G.

Peces-Barba, G. Renedo, M.J. Rodriguez-Nieto and J. Zapatero
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Dose–response for inhaled fluticasone on airway and

systemic inflammation in COPD
To the Editors:

Asthma is an eosinophilic condition and, as such, responds
readily to inhaled corticosteroids (ICS). By contrast, chronic
obstructive pulmonary disease (COPD) is a heterogeneous
condition associated with neutrophilic inflammation, which is
relatively steroid-insensitive. Corticosteroid/long-acting b-
agonist combination inhalers improve quality of life and lung
function, and reduce COPD exacerbation [1]. A meta-analysis
of COPD studies has reported a 25% reduction in all-cause
mortality using ICS, but dose varied between 400 and

1,000 mg?day-1 of fluticasone propionate (FP) equivalent and
no dose–response relationship was apparent [2]. There is,
however, a dose-related risk of side-effects, including dyspho-
nia, osteoporosis, cataracts and pneumonia [3, 4]. Evidence is
scant for an optimal ICS dose that confers long-term benefits
whilst minimising potential risks.

COPD is now considered a systemic inflammatory disease.
Biomarkers, such as C-reactive protein (CRP), are elevated in
COPD and are associated with cardiovascular mortality and
recurrent exacerbations [5]. It has been proposed that ICS may
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