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Since the beginning of the COVID-19 pandemic, the diag-
nosis of SARS-CoV-2 infection has represented one of the 
most significant areas of uncertainty. The need for prompt 
isolation and tracking of suspected cases led to extensive 
use of the real-time polymerase chain reaction (RT-PCR) 
performed on nasopharyngeal swabs (NPS), which was pro-
posed and adopted immediately as the cornerstone in the 
diagnosis of COVID-19 [1]. However, poor knowledge of 
the chances of false-negative and false-positive results [2], 
and misleading evaluation of post-test probability [3], often 
resulted in doubts and uncertainties in the diagnostic work-
up of suspected COVID-19 infection—especially in those 
patients who had very low or very high pre-test probability 
of the disease.

After the initial phase of this pandemic, in fact, some 
author argued for low sensitivity of RT-PCR performed on 
NPS [2], suggesting that repeating the test, or using other 
samples, may reduce the number of false negatives [4], 
which another study estimated to be as high as 9.3% [5]; 
noteworthy, other reports found even lower sensitivity for 
NPS [6, 7]. Beyond these data, the overarching question 
still remains unsolved: how much can we rely on a single 
negative NPS to rule out COVID-19, if clinical suspicion 
remains high?

Clinical test performance of RT-PCR in different biologi-
cal specimens is variable, and depends on both the analyti-
cal sensitivity and the patient-specific pre-test probability, 
which is in turn influenced by several factors, including 
exposure history, clinical presentation, and disease preva-
lence [8]. Suboptimal sample collection [9], the timing of 

the diagnostic test [10], and viral load [11] also affect test 
performance.

To overcome the limitations of the NPS test, performing 
RT-PCR on other biological samples has been repeatedly 
postulated and proposed to improve our diagnostic ability 
[6]. Bronchoalveolar lavage (BAL) has been identified as an 
interesting candidate to increase diagnostic yield, especially 
in those patients with highly suspected clinical presentation 
and negative NPS test [6]. However, conflicting evidence 
has emerged on the role of BAL [12, 13], and although the 
Infectious Disease Society of America (IDSA) currently 
recommend collecting lower respiratory tracts specimen 
(including BAL) in patients with a first negative test and 
a high suspicion of disease [14], further evidence is highly 
required and needed on the topic.

The study of Barberi and colleagues [15] fits perfectly 
into this context and may provide further insights on the 
issue. In this retrospective analysis, 198 subjects with at 
least one negative NPS underwent RT-PCR on BAL to 
detect SARS-CoV-2. The authors found 16% of patients with 
positive RT-PCR on BAL, with isolation of other patho-
gens (mostly Fungi) in 33% of the subjects; moreover, they 
recorded a low rate of procedure-related complications.

Beyond the obvious limitations (mainly represented by 
the retrospective design, the low number of patients who 
underwent repeated NPS before the inclusion, and the physi-
cian-based indication for performing BAL), the study allows 
some considerations.

First, although speculative, the study demonstrates 
how performing BAL can be helpful to correctly diag-
nose COVID-19 in a significant proportion of patients, in 
whom the diagnosis would have been missed otherwise. 
Though it is unclear how many subjects would have been 
diagnosed by simply repeating NPS, the added value of 
BAL may be particularly relevant, since it may directs phy-
sicians towards correct treatment and isolation of patients, 
and may contributes to the prevention of disease spread-
ing, especially in hospital settings. On the other side, 

 * Giulio Francesco Romiti 
 giuliofrancesco.romiti@uniroma1.it

1 Department of Translational and Precision Medicine, 
Sapienza-University of Rome, Viale del Policlinico 155, 
00161 Rome, Italy

2 Internal Medicine Unit, Policlinico Casilino, Rome, Italy

http://orcid.org/0000-0002-3788-8942
http://crossmark.crossref.org/dialog/?doi=10.1007/s11739-021-02758-0&domain=pdf


 Internal and Emergency Medicine

1 3

performing BAL may be challenging in some scenarios, 
including centres with limited facilities and expertise, and 
patients with severe respiratory failures. In these cases, the 
potential added value of BAL should be carefully weighted 
against the logistic constraints, and a multidisciplinary 
approach may be recommended to decide whether or not 
referring the patient for the procedure.

The study also showed that roughly one-third of BAL 
resulted positive for other microorganisms, with unclear 
clinical significance: for example, isolation of low fungal 
load in BAL, especially in immunocompetent patients, 
should be evaluated carefully according to the pre-test 
probability for fungal infections, to avoid the risk of over-
diagnosis and overtreatment [16, 17]. This also applies to 
other clinical scenarios, and reinforces the importance of 
critical reasoning on test results, accounting for the post-
test probabilities rather than simply relying on the “posi-
tive” or “negative” result. Although BAL may provide 
valuable diagnostic informations, caution should be used, 
and results should be discussed with an infectious disease 
specialist, especially when doubts arise and the interpreta-
tion is not straightforward.

Taken these findings together, some questions remain 
open. What is the role of BAL in this pandemic? When 
should we perform a BAL?

While the study of Barberi may not provide definitive 
answers to these doubts, it seems to support the current 
IDSA recommendation on testing those patients with high 
clinical suspicion and negative NPS. Identifying those 
patients who may benefit most from BAL testing may 
also be helpful to reduce unnecessary costs and ensure 
effective resource allocation, although limited evidence 
currently exists. In their analysis, the authors found some 
variables associated with an increased likelihood of BAL 
positivity, including CT characteristics [15], but these data 
are preliminary, and need confirmation on larger prospec-
tive cohorts. Further studies are needed to define the role 
of BAL, and which subgroup of suspected COVID-19 
patients represents the optimal population to test with 
BAL.

From a broader perspective, these data remind us of the 
uncertainty that still surrounds this pandemic, and empha-
size the importance of the correct interpretation of diagnos-
tic tests, particularly in the view of pre-test and post-test 
probabilities.

Diagnosis, a central moment in medical practice, is a 
complex and integrated process, that cannot (and must not) 
be reduced to a single test’s result. Accounting for the diag-
nostic performance, as well as for the overall probability of 
the disease, is the key to a balanced interpretation of new 
data acquired during the diagnostic pathways. While these 
basic concepts may sound obvious, they were often over-
looked and forgotten during this pandemic [3].

While the role of BAL in the approach to COVID-19 is 
still not written in the stone, we should take this opportu-
nity to learn from the conundrums that this pandemic keeps 
throwing at us. Looking at the patients before the tests will 
help us go further when the “diagnostic road” will become 
bumpy, but will also remind us to avoid unnecessary tests (or 
interventions) when there is no need: see the forest for the 
trees must remain our goal, during and after this pandemic.
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