
The perpetual enigma of bronchoalveolar
lavage fluid lymphocytosis in chronic
hypersensitivity pneumonitis: is it of
diagnostic value?

Francesco Bonella and Ulrich Costabel

Affiliation: Center for Interstitial and Rare Lung Diseases, Pneumology Department, Ruhrlandklinik University
Hospital, University of Duisburg-Essen, Essen, Germany.

Correspondence: Francesco Bonella, Ruhrlandklinik University Hospital, Tüschener Weg 40 45239 Essen,
Germany. E-mail: Francesco.bonella@rlk.uk-essen.de

@ERSpublications
A marked increase in BAL lymphocyte percentage is of additional value in distinguishing cHP from
other forms of fibrotic ILD https://bit.ly/3ciR8zG

Cite this article as: Bonella F, Costabel U. The perpetual enigma of bronchoalveolar lavage fluid
lymphocytosis in chronic hypersensitivity pneumonitis: is it of diagnostic value? Eur Respir J 2020; 56:
2001534 [https://doi.org/10.1183/13993003.01534-2020].

Since its introduction in the 1970s, bronchoalveolar lavage (BAL) has been increasingly recognised as a
low-risk investigational tool, providing information of diagnostic and, potentially, prognostic value in
several fields of pulmonary medicine, especially in interstitial lung disease (ILD) [1]. In some ultrarare
ILDs, such as pulmonary alveolar proteinosis, BAL findings are highly specific and diagnostic, whereas in
the more common ILDs they are nonspecific and cannot provide a confident diagnosis as a standalone
test. However, when BAL cellular analysis is interpreted in the context of clinical and high-resolution
computed tomography (HRCT) findings and in an experienced multidisciplinary discussion (MDD)
setting, it may contribute to narrowing the differential diagnosis and help to avoid surgical lung biopsy.

What did ILD guidelines of the past two decades tell us? In the American Thoracic Society (ATS)/
European Respiratory Society (ERS) statement on idiopathic pulmonary fibrosis (IPF) of 2000 [2], BAL
was considered one of the requirements for the exclusion of other diseases in a patient with IPF who did
not undergo surgical lung biopsy, and was included as one of the four major criteria for making a clinical
diagnosis of IPF. BAL was also found to be useful in the diagnostic work-up of ILDs in the ATS/ERS
international consensus classification of idiopathic interstitial pneumonias (IIPs) of 2002 [3]. In the first
evidence-based international IPF guidelines of 2011, however, there was a weak negative recommendation
against performing a BAL cellular analysis in the diagnostic evaluation of suspected IPF [4]. The revival
occurred in 2018, when BAL cellular analysis received a conditional recommendation in the ATS/ERS/
Japanese Respiratory Society/Latin American Thoracic Association clinical practice guideline on IPF
diagnosis for those patients with an HRCT pattern of probable usual interstitial pneumonia (UIP),
indeterminate or alternative diagnosis [5]. The guideline mentioned as desirable consequences that BAL
may help to distinguish IPF from some other ILDs, most notably eosinophilic pneumonia, cryptogenic
organising pneumonia, sarcoidosis, or infections. Interestingly, and much to our surprise, hypersensitivity
pneumonitis (HP) is missing in this list, due to the fact that only two studies were included in the
meta-analysis of BAL cellular analysis in that guideline.
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What is the reason of this fluctuating perception of the role of BAL in the diagnostic approach to IPF?
The most challenging differential diagnosis of IPF is indeed chronic hypersensitivity pneumonitis (cHP).
The characteristic BAL finding of HP is a marked lymphocytosis (usually >50%), which is considered to
be less pronounced in chronic fibrotic HP [6–9], but is usually at a higher level compared with other ILDs
[10, 11]. In this context, it has been suggested that BAL lymphocytosis of >30% discriminates chronic
fibrotic HP with a UIP pattern on HRCT from IPF [12]. In addition, neutrophils, eosinophils, mast cells
and, more characteristically, plasma cells may be mildly elevated [6, 7, 13]. Morphological BAL cellular
features, like T cell activation and foamy macrophages, can also be useful to support HP diagnosis [14].
The clinical utility of a decreased CD4/CD8 ratio, ranging typically between 0.5 and 1.5 in HP, is under
debate because it is highly variable and frequently not decreased but even elevated in cHP [15, 16].

What is the best BAL lymphocyte threshold to discriminate IPF from cHP in the clinical routine? Apart
from older studies demonstrating that the absence of BAL lymphocytosis is important for the diagnosis of
IPF [17, 18], OHSHIMO et al. [12] were the first to explore the discriminative power of cut-off levels for
lymphocytosis in BAL and found that a cut-off level of <30% for lymphocytes in BAL had a favourable
discriminative power for the diagnosis of IPF. In a recent Delphi survey involving 45 ILD experts from 14
countries, the vast majority of the experts rated BAL lymphocytosis >40% as “important/very important”
for the diagnosis of cHP, while levels between 30 and 39% were considered a grey zone, and values
between 20 and 30% as unhelpful [19]. TZILAS et al. [20] reported that a BAL lymphocytosis of >20% was
of added diagnostic value in a retrospective cohort of undiagnosed fibrotic ILD with an indeterminate for
UIP pattern on HRCT, changing the diagnosis from IPF to HP in 15% of the cases. Summarising the
evidence, the current situation is paradoxical: BAL lymphocytosis is widely used in establishing a diagnosis
of cHP and to discriminate it from IPF, but its precise diagnostic role and best cut-off value remains to be
determined, since no studies have robustly tested the additive discriminative value of BAL lymphocytosis
in differentiating cHP from other forms of fibrotic ILD in the past.

In an article now published in the European Respiratory Journal, ADDERLEY et al. [21] shape things up by
reporting the results of a systematic review (53 studies) and meta-analysis (42 studies) on this topic. They
were also able to obtain individual patient level data from eight of the studies to analyse the performance
characteristics of BAL lymphocyte thresholds. Interestingly, one third of the studies originated from Japan,
and only about half included comparator populations of non-cHP ILD, most frequently of IPF followed by
sarcoidosis. As a first main finding of the meta-analysis, the authors showed that the pooled estimate for BAL
lymphocyte percentage in cHP was 43% and higher compared with all other ILDs, with statistically significant
differences compared with IPF and with non-IPF IIPs, but only numerically higher in cHP compared to
connective tissue disease-associated ILD (CTD-ILD) and sarcoidosis. Interestingly, a sensitivity analysis using
26 studies that defined cHP based on signs of fibrosis on HRCT and/or biopsy provided a similar pooled
estimate of 44% for BAL lymphocytes. This clearly demonstrates that even fibrotic cHP is characterised by a
pronounced BAL lymphocytosis, similar to non-fibrotic cHP or acute HP. However, considering the high
level of heterogeneity of the included studies, especially in the clinical–radiological criteria to define cHP, the
results should be taken with caution. Under a different perspective, and considering the limited numbers of
BAL studies in CTD-ILDs [22], with many of them combining different rheumatological diseases, this
metanalysis confirms that lymphocytosis (around 23%) is the predominant finding in BAL of CTD-ILD but,
unfortunately, without discriminative value against non-IPF IIPs (also around 23%).

More complicated is the interpretation of the performance analysis of BAL lymphocyte thresholds to
discriminate cHP from other ILDs. The identification of a threshold that provides best sensitivity and specificity
suggests that such a value could be tested prospectively to determine the performance of BAL cellular analysis as
a diagnostic test in cHP. To address this question, the authors chose to use individual patient level data from
eight studies, pooled as a single cohort. They show that a lymphocytosis of >20% in BAL would be suitable to
consider cHP as a diagnosis, with a sensitivity of 68% and a specificity of 65% for discriminating cHP from other
ILDs and IPF. In front of a low positive predictive value (PPV) of only 41%, this threshold gives a negative
predictive value of 85%. Generally speaking, such a performance cannot be considered as sufficient for a
diagnostic test, which should be routinely adopted either to rule in or out a disease. Comparing BAL with HRCT
for the diagnosis of IPF, in front of the same low sensitivity (40 to 80%), the PPV of a UIP pattern on HRCT is
much higher (>90%) [5]. As the authors correctly discuss, higher thresholds of BAL lymphocytosis would
provide greater specificity at the cost of a lower sensitivity and could be more useful in the clinical practice.

Noteworthy ancillary results of a multivariate analysis showed that older age and a history of smoking, but
not antigen type, forced vital capacity or diffusing capacity of the lung for carbon monoxide were
associated with a lower BAL lymphocyte percentage in patients with cHP. Interestingly, DE SADELEER et al.
[23], who used a similar cut-off of 20% for BAL lymphocytosis in their study of 91 cHP patients with
fibrosis, showed that low lymphocyte percentage was associated with poor 10-year survival (HR 2.66, 95%
CI 1.05–6.73; p=0.038) and with the presence of honeycombing on HRCT, whereas no differences in
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functional disease severity, at time of BAL, were seen between patients with low and high BAL
lymphocytes. Further studies to address the prognostic aspect of BAL lymphocyte proportions and the
association with parameters of disease severity are clearly needed.

Overall, the well-performed meta-analysis addresses an important clinical issue and provides some guidance for
the use of BAL in the diagnostic assessment of cHP. The data strongly suggest that a marked increase in BAL
lymphocyte percentage is of additional value in distinguishing cHP from other fibrotic ILDs. The authors are
careful to describe the limitations of their study, especially the high heterogeneity of the included studies, their
mostly retrospective nature and low data quality and, above all, the exclusion of acute/non-fibrotic forms of HP
from the initial search. Is there light at the end of the tunnel? The answer is in the conclusion of this paper.
Further work is needed to extend and refine this meta-analysis, not only in reducing the above-mentioned
incorporation biases, but also by testing the discriminative performance of lymphocyte percentage in established
diagnostic prediction models (do such models exist?). In order to optimise interpretation of BAL data, we also
need to better understand the relationships between BAL lymphocytosis, antigen exposure and host factors in
cHP. But a doubt remains: are our expectations towards BAL lymphocytosis too high?
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