
Respiration
Basic Science Investigations

Respiration
DOI: 10.1159/000540101

Received: March 13, 2024
Accepted: June 27, 2024
Published online: July 22, 2024

Current Practices and Considerations in Lung
Biopsy for Suspected Granulomatous-
Lymphocytic Interstitial Lung Disease:
A Clinician Survey

Heba M. Bintaliba, b, c Jesper Rømhild Davidsend, e

Annick A.J.M. Van de Venf Sarah Goddardg Siobhan O. Burnsh, i

Klaus Warnatzj, k John R. Hursta

aUCL Respiratory, University College London, London, UK; bDepartment of Respiratory Care, King Saud bin
Abdulaziz University for Health Sciences, Jeddah, Saudi Arabia; cKing Abdullah International Medical Research
Centre, Jeddah, Saudi Arabia; dSouth Danish Center for Interstitial Lung Diseases (SCILS), Department of
Respiratory Medicine, Odense University Hospital, Odense, Denmark; eOdense Respiratory Research Unit (ODIN),
Department of Clinical Research, University of Southern Denmark, Odense, Denmark; fDepartments of Internal
Medicine & Allergology, Rheumatology & Clinical Immunology, University Medical Center Groningen, Groningen,
The Netherlands; gDepartment of Immunology, University Hospitals North Midlands, Royal Stoke Hospital,
Stoke-on-Trent, UK; hInstitute of Immunity and Transplantation, UCL, London, UK; iDepartment of Immunology,
Royal Free London NHS Foundation Trust, London, UK; jDepartment of Rheumatology and Clinical Immunology,
Medical Center - University of Freiburg, Faculty of Medicine, University of Freiburg, Freiburg, Germany; kCenter for
Chronic Immunodeficiency (CCI), Medical Center - Faculty of Medicine, University of Freiburg, Freiburg, Germany

Keywords
Common variable immunodeficiency · Granulomatous-
lymphocytic interstitial lung disease · Diagnosis · Lung
biopsy

Abstract
Introduction: This study explores clinicians’ diagnostic
practices and perceptions in the context of granulomatous-
lymphocytic interstitial lung disease (GLILD), a pulmonary
manifestation of common variable immunodeficiency dis-
order. The aimwas to gain valuable insights into key aspects,
such as the utilization of radiological features for diagnostic
purposes, indications for lung biopsy, preferred biopsy
techniques, and the relative importance of different histo-

pathological findings in confirming GLILD.Method: A survey
targeting expert clinicians was conducted, focusing on their
experiences, practices, and attitudes towards lung biopsy in
suspected GLILD cases. Results: The survey revealed that the
majority of respondents accepted high-resolution com-
puted tomography as a sufficient alternative to biopsy for
making a probable GLILD diagnosis in most patients. There
was a consensus among most respondents that the pres-
ence of extrapulmonary granulomatous disease is adequate
for making a diagnosis of GLILD where the chest imaging
and clinical picture are consistent. When a biopsy was
recommended, there was notable variation in the preferred
initial biopsy technique, with 35% favouring transbronchial
biopsy. Conclusion: Our findings underscore the complexity
of diagnosing GLILD, indicating varied clinician opinions on
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the necessity and efficacy of lung biopsies. They highlight
the need for further research and the development of
consistent diagnostic criteria and management protocols,
ultimately aiming to enhance the accuracy and safety of
GLILD diagnosis and treatment strategies.

© 2024 The Author(s).

Published by S. Karger AG, Basel

Introduction

Common variable immunodeficiency disorder (CVID)
is one of the most common primary immunodeficiencies,
characterized by a decreased ability to produce serum
immunoglobulin IgG, IgA, and/or IgM, most commonly
manifested by susceptibility to acute infections [1, 2].
With the introduction of immunoglobulin replacement
therapy, infectious complications are no longer the
leading cause of morbidity and mortality [3]. In contrast,
the most significant impact on prognosis is caused by
non-infectious complications such as chronic lung dis-
eases, granulomas, autoimmunity, liver and gastrointes-
tinal diseases, and increased risk of malignancy [4–6].

Granulomatous-lymphocytic interstitial lung disease
(GLILD) describes pulmonary manifestation of systemic
immune dysregulation in CVID. It affects around
10–20% of CVID patients, resulting in worsening
prognosis and reduced survival [3, 7]. The diagnosis and
management of GLILD present considerable challenges
even for expert clinicians due to the uncertain natural
history and heterogeneity of the disease. Chest imaging,
lung function tests, and laboratory investigations are non-
invasive methods that could help identify the presence
and severity of GLILD [8]. These serve as the foundation
of recent GLILD diagnostic prediction models [9–13].
However, conceptually, people living with CVID could
develop other interstitial lung diseases (ILDs), and thus, it
would be challenging to confirm GLILD without histo-
logical confirmation. Specifically, pulmonary sarcoidosis
is often considered in the differential diagnoses
[14] – although sarcoid is typically characterized by
hypergammaglobulinaemia. Moreover, when abnormal-
ities typical of GLILD are present on chest imaging in a
person with CVID, it is difficult to exclude acute infec-
tions and pulmonary lymphoma. Thus, when radiological
and clinical observations are not thought sufficient to
establish a confident diagnosis of GLILD with a high
probability, a lung biopsy revealing typical histological
features of GLILD may be considered [8, 15]. However,
the role of lung biopsies in suspected GLILD cases,
particularly their utility and impact on management

strategies, remains a subject of active discussion among
clinicians [16]. This ongoing debate highlights the
complexity of managing GLILD and underscores the
importance of further investigation into the role of bi-
opsies in different clinical scenarios.

To address this, we conducted a survey targeting expert
clinicians specialized in pulmonology, immunology,
pathology, and radiology to explore their experiences,
practices, and attitudes towards lung biopsy in suspected
GLILD. The primary purpose of our survey was to gain
valuable insights into key aspects, such as the utilization
of radiological features for diagnostic purposes, the in-
dications for lung biopsy, the preferred biopsy tech-
niques, and the relative importance of different histo-
pathological findings in confirming GLILD.

Methods

We used a self-administered questionnaire to gather data re-
garding indications for biopsy and the preferred technical pro-
cedure for patients suspected of having GLILD. The survey
consisted of 28 questions covering demographic data, clinical
experience, high-resolution computed tomography (HRCT)
findings and their value in diagnosing GLILD, indications for
biopsy, biopsy techniques, outcomes, and complications, as well as
current practices and factors influencing decision-making. Five
questions were designed using branching logic, allowing for tar-
geted questions based on the answer to a biopsy modality question
to assess efficacy, determine the consideration of re-biopsy, and
explore recommended alternative approaches. A total of 92% of
the questions were closed, and respondents had the option to leave
comments on 35% of questions. A total of 25% of the questions
utilized a five-point Likert scale with options including always,
most of the time, frequently, sometimes, rarely, and never.

Two pulmonologists and immunologists were asked to review
the initial draft questionnaire and provide feedback that was used
to shape the final version. The final version was sent via e-mail to
53 experts who were members of eGLILDnet, an ERS Clinical
Research Collaboration dedicated to GLILD, and also distributed
electronically on X, formerly Twitter, and Threads. The survey was
open between June and August 2023. Data are presented as fre-
quencies and percentages.

Results

In total, 26 respondents (50% female) from 12
countries registered and took part in the survey (Table 1).
The four most common countries were the USA and Italy
(n = 5 each), the Netherlands and the UK (n = 4 each),
accounting for 69% of respondents. Fourteen (54%) of the
respondents were immunologists, 10 (38%) were pul-
monologists, and 2 (8%) were radiologists. They had a
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mean experience of 16 years in their specialties, and 21
(80%) were specialized in adult patients only; more in-
formation about the number of GLILD patients they
treated are summarized in Table 2. Respondents most
often worked in university, academic, or tertiary referral
centres.

Radiology
Respondents were asked which radiological features of

GLILD they had ever observed. Overall, 88% of the re-
spondents had observed ground glass opacities and 88%
had observed nodules or masses (Fig. 1). A total of 85%
had observed interlobular septal thickening, while 73%
had ever observed the presence of lymphadenopathy.
Consolidation had been seen by 58% of respondents.
Free-standing bronchiectasis was observed by 42% of the
respondents. Traction bronchiectasis (i.e., as part of fi-
brosis) has also been observed by 42%, while honey-
combing was only seen by 12% of the respondents.

Acceptability of a CT Diagnosis
Next, we wanted to understand when clinicians would

or would not decide to recommend biopsy. Overall, 58%
of respondents said that a CT scan in the appropriate
clinical setting is frequently or most of the time sufficient
to make a probable diagnosis, and no respondents an-
swered that this clinic-radiological diagnosis was never
sufficient (Fig. 2). For the decision to initiate treatment
for GLILD, more than half of the respondents (57%)
indicated that a clinical-radiological diagnosis, most of
the time or frequently, provides adequate grounds for
treatment initiation.

Indications for Biopsy
The two most common reasons cited to proceed to

biopsy were diagnostic uncertainty and suspicion of
malignancy (both mentioned by 88% of respondents;
Table 3). Next, we asked clinicians how frequently a lung
biopsy confirmed GLILD in those situations where a
biopsy had been performed. Overall, 80% of the re-
spondents said that a diagnosis of GLILD was confirmed
in more than half of patients.

Preferred Biopsy Technique for Initial Diagnosis and
Repeat Biopsy
Clinicians were asked about the factors that influenced

their choice of biopsy technique. Overall, 88% of re-
spondents said that, overall, an individual patient-level
risk benefit was the most important factor to affect their
decision. Patient-specific factors such as comorbidities
and lung function, lesion location and accessibility, and
availability of the procedure were also considered very
important by 77%, 69%, and 50%, of respondents, re-
spectively. Other factors including costs, the presence of
granulomas in extrapulmonary tissues such as lymph

Table 1. Demographic characteristics
of the participants Frequency, n Percentage

Gender
Female 13 50
Male 13 50

Type of care setting
University/academic/tertiary referral centre 25 96
Specialty hospital 1 4

Primary role
Immunologist 14 54
Pulmonologist 10 38
Radiologist 2 8

Patient population
Adult patients 21 81
Paediatric patients 2 8
Both adult and paediatric patients 3 11
Total responses 26

Table 2. Average number of patients participated treated last
year, divided by their years of experience

Years of experience Participants, n Mean±SD

1–10 8 7±6
11–20 10 19±15
>21 7 12±9
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nodes (reducing the perceived need to biopsy the lung),
and the availability of surgical expertise were reported by
one respondent each.

Following that, we asked about the initial biopsy
technique that clinicians would prefer when radiological
and laboratory investigations failed to provide a confident
diagnosis. The responses from clinicians varied, making
interpretation challenging (Table 2). Overall, 35% (9
clinicians) would prefer transbronchial biopsy (TBB) as
first choice for obtaining tissue. When asked about how
often TBB confirmed the diagnosis, 55% (5/9) indicated
that TBB was frequently or most of the time sufficient to
detect multiple GLILD histological features.

We also asked clinicians about the percentage of
patients who had inconclusive TBB results and so re-
quired further evaluation to confirm the diagnosis.
Overall, 44% (4/9) indicated that this occurred in less
than 30% of the patients, while 22% (2/9) stated this
occurred in more than half. Overall, 55% (5/9) believed
that re-biopsy was essential for accurate diagnosis and
management in cases of inconclusive TBB. Finally, we
asked about the best alternative biopsy techniques in
case of re-biopsy. Overall, 44% (4/9) preferred video-
assisted thoracoscopic surgery (VATS), whereas 33% (3/
9) considered transbronchial lung cryobiopsy (TBLC) in
this situation.

Fig. 1.Radiological features in GLILD patients. The percentages indicate the proportion of respondents who have
observed these radiological features (n = 26).

Fig. 2. Frequency of responses to the fol-
lowing survey question: “compared to bi-
opsy, is a lung CT in the context of an
appropriate clinical picture sufficient to
diagnose probable GLILD?” (n = 26).
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Whilst acknowledging that the selection of biopsy
technique and site will vary depending on the individual
clinical presentation, VATS and endobronchial ultrasound-
guided biopsy (EBUS) were the preferred first choice of
biopsy for 19% (5 each) of respondents. All respondents
said that VATS, most of the time or always, provides
sufficient diagnostic evidence for GLILD, while 60% (3/5)
said EBUS sometimes does. Additionally, 80% (4/5) re-
ported that VATS usually reveals multiple histological
features of GLILD, as opposed to 60% (3/5) for EBUS. All
clinicians preferring VATS reported that fewer than 30% of
patients who underwent VATS had inconclusive biopsy
results and required further evaluation. In contrast, 80% (4/
5) of clinicians preferring EBUS stated that between 30%
and 50% of patients needed re-evaluation.

The responses regarding TBLC and CT-guided needle
biopsy were low and diverse, which makes drawing
conclusions challenging. VATS was the preferred option
by 42% of the respondents in case of a repeat biopsy for
suspected GLILD patients, followed by TBLC (27%).
Repeated TBB and EBUS were infrequently chosen.

Additionally, we sought responses from respondents
regarding the complications they encountered post-
biopsy in patients with GLILD. Of the total respon-
dents, 14 (54%) provided information on observed
complications. The data revealed that the greatest
number of clinicians had encountered complications with

TBLC: pneumothorax (reported by 6 respondents),
clinically significant bleeding (4 respondents), and hae-
moptysis (3 respondents). VATS followed with pneu-
mothorax and pneumonia observed by 5 and 3 respon-
dents, respectively. In contrast, TBB and CT-guided
needle biopsy were indicated as having fewer compli-
cations, with pneumothorax reported by 3 and 4 re-
spondents, respectively. These responses reflect the
perceived frequency of various complications associated
with different biopsy methods in the context of GLILD.

Histological Features Observed
We aimed to understand how frequently clinicians

observed abnormal histological features. The frequencies
reported for these features varied. The categories “al-
ways,” “most of the time,” and “frequently” were com-
bined and categorized as “often” for reporting. Non-
necrotizing granulomas were often observed by 77% of
clinicians. Both lymphoid interstitial pneumonitis and
organizing pneumonia were often seen by 64%, while 55%
of the respondents often observed lymphoid hyperplasia.
The presence of interstitial fibrosis and follicular bron-
chiolitis varied among clinicians: 41% often diagnosed
interstitial fibrosis while 27% rarely did; follicular
bronchiolitis was observed among 41% and rarely
among 23%.

Table 3. Indications and preferred initial biopsy modalities (n = 26)

Frequency, n Percentage

Indications for lung biopsy in patients with suspected GLILD
Diagnostic uncertainty 23 88
Suspicion of malignancy 23 88
Assessment of disease activity 4 15
Assessment of disease phenotype to guide therapy 5 19
Evaluation of treatment response 2 8

Initial consideration when the radiological and laboratory investigations
are inadequate to provide a confident diagnosis
Endoscopic biopsy approach

TBB 9 35
EBUS 5 19
TBLC 4 15

Percutaneous biopsy approach
VATS 5 19
CT-guided needle biopsy 3 12

GLILD, granulomatous lymphocytic interstitial lung disease; TBB, transbronchial biopsy; EBUS, endo-
bronchial ultrasound-guided biopsy; TBLC, transbronchial Lung cryobiopsy; VATS, video-assisted thor-
acoscopic surgery.
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Acceptability of Extrapulmonary Biopsy
In conjunction with positive radiological findings, the

presence of biopsy-confirmed extrapulmonary granulo-
matous disease was most of the time or frequently suf-
ficient to confirm the diagnosis of GLILD in 69% of
respondents. Overall, 52% of respondents answered it was
rare to make a different diagnosis after performing a
biopsy for suspected GLILD, and 26% said it had never
happened. Additionally, 88% reported that the biopsy
results were discussed at a multidisciplinary meeting.

Discussion

This survey has revealed insights into the practices
and perceptions of clinicians on the diagnostic utility of
lung biopsy in GLILD, including the preferred tech-
niques and factors that affect the decision-making
process in managing suspected GLILD. The key find-
ings include the following: (1) a majority of respondents
accepted HRCT as a sufficient alternative to biopsy for
making a probable GLILD diagnosis in most patients;
(2) there was consensus among most respondents that
the presence of extrapulmonary granulomatous disease
was adequate for making a diagnosis of GLILD where
the chest imaging and clinical picture were consistent;
(3) when a biopsy was recommended, there was notable
variation in the preferred initial biopsy modality, with
35% favouring TBB.

Utility of CT in the Diagnosis of GLILD
CT scans are predominantly utilized as a diagnostic

modality in patients with GLILD [15]. Themajority of the
respondents stated that HRCT presentations in the
context of an appropriate clinical picture was frequently
or most of the time sufficient to enable a diagnosis and to
initiate treatment without the need for histopathological
confirmation, while 27% felt that HRCT findings were
sometimes sufficient. Nonetheless, the opinions of these
expert clinicians did not align with the British Lung
Foundation/United Kingdom Primary Immunodefi-
ciency Network (BLF/UKPIN) consensus statement,
which suggests that HRCT changes and lung function
tests can indicate suspicion of GLILD but that biopsy is
required to confirm the diagnosis [8]. A classification that
distinguishes between probable and biopsy confirmed
(definite) has been applied to other subtypes of ILD such
as idiopathic pulmonary fibrosis [17, 18]. Adapting a
similar classification for GLILD could be beneficial.

There was a consensus on the typical radiological
features observed in suspected GLILD patients aligning

with previous studies [19–21]. Scarpa et al.’s [11] recent
study reported that features such as small nodules,
ground-glass opacities, consolidations, reticulations, fi-
brotic ILD, and enlarged lymph nodes are reliable di-
agnostic indicators of GLILD.

Necessity, Indications, and Preferred Approach of
Lung Biopsy
The value of lung biopsies in cases of suspected GLILD

remains a subject of debate, and this was also reflected by
our results. This question was identified as a top-ten
research priority in an international research prioritiza-
tion for GLILD [22]. More than 85% agreed that diag-
nostic uncertainty and suspicion of malignancy were the
primary indications for obtaining a confirmatory tissue
diagnosis.

There was also diversity among clinicians in their
choice of preferred biopsy modalities, which, in part,
may reflect what techniques are available. TBB was
preferred by 35% of respondents as the first invasive
approach. This indicates a preference for less invasive
methods despite lower diagnostic conclusiveness with
TBB compared to VATS [15]. The responses on diag-
nostic sufficiency showed greater reliability with VATS
but raises questions about the more invasive nature and
potential complications.

Despite the high accuracy of VATS in diagnosing lung
conditions, TBLC may offer a less invasive alternative
[23]. TBLC achieves a diagnostic yield of higher than
70%, according to the European Respiratory Society’s
guidelines on TLBC in the diagnosis of ILD [23]. Ro-
drigues et al. [24], in their recent meta-analysis, found
that the diagnostic yield increased from 77% to 81% in
experienced centres with multidisciplinary discussion.
This highlighted the benefits of multidisciplinary dis-
cussion in enhancing diagnostic accuracy and patient
outcomes. Moreover, the post-procedure mortality rate
within 30 days following TBLC was lower, ranging from
0.3% to 0.6%, compared to 1.7%–2.3% for surgical lung
biopsy, making it a safer option [23, 24].

The use of TBLC for diagnosing GLILD has been
reported in several case studies with mixed outcomes. It
yielded conclusive results in 2 case reports [25, 26],
however produced inconclusive findings in another pa-
tient [27], with no complications reported. We cannot
comment on the complication rate with individual tests in
people with GLILD, but the greatest number of clinicians
had encountered complications with TBLC. This limi-
tation underlines the need for further research with larger
cohorts to accurately assess the safety profile and diag-
nostic efficacy of TBLC in GLILD.

6 Respiration
DOI: 10.1159/000540101

Bintalib/Davidsen/Van de Ven/Goddard/
Burns/Warnatz/Hurst

D
ow

nloaded from
 http://karger.com

/res/article-pdf/doi/10.1159/000540101/4268969/000540101.pdf by U
niversity C

ollege London user on 06 Septem
ber 2024

https://doi.org/10.1159/000540101


Moreover, our results emphasize the ongoing dis-
cussion regarding whether the benefits of lung biopsy,
such as helping confirm diagnoses, outweighs risks, such
as pneumothorax. It is important to note that there was
no distinct preference in the preferred approach between
the more experienced expert clinicians and those with less
experience (data not shown), or between immunologists
and pulmonologists. This may reflect expert clinicians
being aware that there are little comparative data available
and less expert clinicians not being so familiar with tests
such as TBLC.

Our findings also confirm the previously reported
diversity of histological patterns in GLILD, as evidenced
by the different frequencies of non-necrotizing granu-
lomatous, lymphoid interstitial pneumonitis, and orga-
nizing pneumonia features that have been reported. This
indicates that GLILD is a complex and diverse ILD, re-
quiring a detailed comprehension of its histopathology.
Interestingly, a significant majority (69%) of the study
respondents believed that having biopsy-confirmed ex-
trapulmonary granulomatous disease was most of the
time or frequently sufficient to support a diagnosis of
GLILD. However, the presence of granulomas in other
organs does not always correlate with their presence in
the affected areas, which suggests that other organs may
not reliably reflect the condition of the lungs, and the
single lesion of concern might still represent a malignant
manifestation even within GLILD [28, 29].

The variance in clinicians’ opinions might be attrib-
uted to their assessment of the risk-benefit ratio for their
patients. The risk of performing a lung biopsy increases
with age, comorbidities, and lung disease severity [30]. It
is known that managing patients with ILD is challenging,
and it becomes more difficult if it involves a rare disease
such as GLILD. Clinicians sometimes deal with diag-
nostic uncertainty. However, they still need to make the
best decisions for the management of their patients.
Discussing suspected cases with a multidisciplinary team
(MDT), comprising pulmonologists, immunologists, ra-
diologists, and pathologists, clearly enhances the accuracy
of diagnosis [31]. This allows the decision to be based on
MDT consensus rather than individual opinion. Addi-
tionally, future research focusing on the place of lung
biopsy and the development of practice guidelines in-
volving an MDT is crucial for improving diagnosis and
management of GLILD.

We acknowledge several limitations in this study. First,
the generalizability of our findings may be restricted due
to the low number of respondents, which may not ac-
curately represent a wider range of perspectives. How-
ever, few clinicians have much experience in GLILD.

Second, according to our survey results, clinical decisions
are heavily influenced by case specifics and according to
answering specific items also influenced by recall bias.
Finally, although our goal is to maintain objectivity, the
complexities in interpreting and representing the view-
points of clinicians might lead to some level of bias in
interpretation.

Conclusion

When considering the diagnosis of GLILD, most
clinicians would accept a clinico-radiological diagnosis
of GLILD. However, lung biopsy is often performed in
cases of diagnostic uncertainty or to rule out malig-
nancy and can result in a positive diagnosis of definite
GLILD. Notably, there was no clear consensus on the
preferred biopsy modality, which could be attributed to
the many factors, including individual patient risk-
benefit assessments and local experience. In sum-
mary, the observed complexities and variabilities in
diagnosing GLILD emphasizes the necessity for addi-
tional research to establish consistent criteria and
protocols for diagnosing and managing GLILD, en-
hancing both the accuracy and safety of GLILD diag-
nosis and management.
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