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Rationale
The diagnosis and management of lung disease includes assessments of lung function. However, using lung
function data accurately mandates appropriate and meaningful interpretation of the outcomes that are
personalised to the individual patient. For decades it was common for the same lung function result to be
interpreted differently depending on the laboratory where the test was done, with wide discrepancies in
what was defined as the normal range of values observed in a healthy population [1–3]. With more than
400 published reference equations characterising how lung function changes with size and age in healthy
people, pulmonary function professionals were left with a difficult decision: which reference equation is
most appropriate for my population? This lack of standardisation contributes to incorrect diagnosis, with
significant economic, health and quality of life consequences. The Global Lung Function Initiative (GLI)
Network was established to address this very issue, and provides a robust and standardised approach to
improve the way in which lung function tests are interpreted around the world [4, 5]. The Network evolved
as a result of international collaboration and altruism between researchers, clinicians and industry partners.

The GLI Network: an ERS Clinical Research Collaboration
The GLI Network was formally established as a European Respiratory Society (ERS) Clinical Research
Collaboration (CRC) [6] in 2016, to build upon previous ERS sponsored task force projects (table 1). The
GLI Network sits within the airway disease theme of the ERS Research Agency and directly spans nearly
all aspects of clinical research and global respiratory medicine. The GLI Network has become the largest
resource for reference values for routine lung function testing ever assembled. Currently, the GLI 2012
reference equations for spirometry [7] and GLI 2017 reference equations for transfer factor of the lung for
carbon monoxide (TLCO) [8] are endorsed by all major respiratory societies and recommended by several

Received: Nov 30 2018 | Accepted: Dec 04 2018
Copyright ©ERS 2019

https://doi.org/10.1183/13993003.02277-2018

Eur Respir J 2019; 53: 1802277

ERS CLINICAL RESEARCH COLLABORATIONS | G.L. HALL AND S. STANOJEVIC

TABLE 1 Summary of Global Lung Function Initiative (GLI) Network projects
Project
Spirometry
Transfer factor for carbon monoxide
Static lung volumes
Exhaled nitric oxide
Forced oscillation technique

Start year

Status

2008
2013
2016
2018
2018

Published [7]
Published [8]
Publication in preparation
Project initiated
Project initiated

regional respiratory societies. In the short time since publication, the GLI equations have quickly become
the gold standard for the interpretation of lung function outcomes.
As a result of the ERS CRC, the GLI Network has successfully grown its global network of collaborators
and established a permanent data repository, maintained by the ERS. The GLI data capture platform
securely stores lung function data from healthy individuals for multiple lung function tests, and can be
easily amended to include additional tests. This will allow for routine updates of the equations to include
additional groups and contemporary data. Approved governance, data sharing and data use agreements
facilitate the collection and sharing of this rich data resource with researchers and the wider respiratory
community. Through partnership with the European Lung Foundation (ELF), the GLI Network continues
to improve resources for patients, educators and clinicians, including multi-language patient information
leaflets and videos (for example see [9]). Importantly, the GLI CRC has facilitated the development of
dissemination tools (including a web-based and mobile app calculator) and broader implementation of the
GLI equations, which make it possible for a greater number of respiratory healthcare professionals to
better interpret lung function test results. The GLI Network has grown to over 400 members, including
data contributors, manufacturers of pulmonary function equipment and those interested in improving how
lung function is interpreted. Each year, a GLI Network workshop is held at the ERS International
Congress to bring together members and discuss challenges and areas of priority for the Executive to focus
on. Importantly, everyone involved in the GLI Network contributes time and effort on an entirely
voluntary basis.
The GLI Network will continue to work towards its aim of improving how lung function tests are
interpreted by collating existing data from healthy individuals to produce robust reference equations across
the lifespan. New initiatives include all-age reference equations for static lung volumes, exhaled nitric oxide
and forced oscillation technique (table 1). Beyond providing standardised reference equations, the GLI
Network has reignited debate and discussion around how lung function is interpreted, particularly with
respect to using an age-specific lower limit of normal to differentiate between health and disease accurately
across the entire lifespan. Visual representations of lung function test results have helped to raise
awareness of the uncertainty of results, and to interpret results in the context of the range of values that
are observed in health (figure 1). A complete summary of the history of the GLI Network and practical
solutions to integrating available reference equations into clinical practice were previously summarised in
the ERS educational publication, Breathe [4, 5].

The GLI Network welcomes new members and contributors
The GLI Network is not without its challenges. Despite its name, GLI spirometry lacks data from certain
populations, namely those on the African continent, South Asia and India, and Latin America. The TLCO
equations are only available for those of White European descent. Several efforts have been made to collect
and summarise data in the under-represented populations [10–12]; while these studies provide critical
information regarding the generalisability of GLI equations in these populations, the conclusions have
consistently been that prospective, high-quality data are needed. Through our partnership with ELF, the
GLI Network is working to integrate the Healthy Lungs for Life programme (www.healthylungsforlife.org)
and the ERS Spirometry Training Programme (www.ersnet.org/professional-development/spirometrytraining-programme), to broaden the scope and impact of all three of these programmes, and to facilitate
the collection of high-quality normative data around the world. This new collaborative platform will be
essential for current and new GLI members to collect and collate data from under-represented populations
to derive more appropriate reference equations for these regions and ethnicities. If you are interested in
hosting a Healthy Lungs for Life event in your community, and contributing data to the GLI database,
please contact the ELF or GLI teams for more details.
For the GLI Network to continue to succeed and improve the interpretation of lung function, it is vital
that our network members continue to work together to further improve how lung function is reported
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FIGURE 1 The Global Lung Function
Initiative (GLI) mobile app and
visualisation tool (available from
www.lungfunction.org) permits the
user to calculate the lower limit
of normal (LLN), Z score and
predicted values for forced expiratory
volume in 1 s (FEV1), forced vital
capacity (FVC) and FEV1/FVC.
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and interpreted across all age groups and ethnicities around the world. Further information about the GLI
Network can be found at www.lungfunction.org. The GLI Network welcomes members from all over the
world. Data collection is open for all lung function tests. If you have high-quality pulmonary function data
from healthy individuals and are eager to join the GLI Network, please visit the website for further details.
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