
Intensive Care Med (2021) 47:133–134
https://doi.org/10.1007/s00134-020-06324-8

CORRESPONDENCE

COVID-19 and ARDS: the baby lung size 
matters
Luciano Gattinoni1* , Mattia Busana1, Luigi Camporota2, John J. Marini3 and Davide Chiumello4

© 2020 The Author(s)

We read with interest the editorial by Goligher, Ranieri 
and Slutsky [1] as it provides an excellent summary of the 
results of our study on the characteristics of coronavirus 
disease 2019 (COVID-19) related acute respiratory dis-
tress syndrome (ARDS) [2]. The editorialists recognize 
that our population of patients with severe COVID-19 
exhibited anatomical and physiological characteristics 
that are distinct from the two matched cohorts of typi-
cal ARDS. However, they unfortunately fail to comment 
on our most striking finding, namely the atypically large 
gas volume of the COVID-19 lung. This feature, and 
the resulting respiratory compliance, is not analyzed or 
described in the studies quoted by Goligher et  al. but 
is the key to understanding the distinctive features of 
COVID-19. Moreover, Ranieri and Slutsky recently pub-
lished a paper on ARDS pathophysiology [3] which pro-
vides data in support of the discordance between res-
piratory mechanics and oxygenation (see Supplementum, 
Table  S2). Actually, the finding of “flexible lungs” as an 
early manifestation of COVID-19 is such a common clin-
ical experience that it has been widely reported also by 
the public media. As repeatedly expressed in our paper, 
the differences in respiratory mechanics between our 
cohort and other published cohorts is likely due to the 
time in which the patients were studied. The “baseline” 
condition the editorialist refer to may refer to different 
phases of the disease, especially during the pandemic’s 
first wave, when the access to the intensive care unit was 
often markedly delayed due to lack of beds in intensive 
care unit (ICU).

Therefore, COVID-19 in its initial manifestations has 
strikingly peculiar characteristics (e.g., hypoxaemia with 
vasocentric injury and high gas lung volume), is so evi-
dent that atypical ARDS should not be a matter of fur-
ther discussion. Yet, in an apparent attempt to preserve 
the concept of “classical” ARDS during their discussion 
of our data Goligher et  al. come to the rather surpris-
ing conclusion that it is not the ARDS we observed to 
be atypical but rather that our patients were atypical for 
COVID-19 pneumonia.

Beyond the purely semantic arguments, what really 
matters is the respiratory treatment administered to sin-
gle individuals. We may wonder if the currently applied 
protocols guiding ARDS treatment, which were devel-
oped on evidence gathered from unselected popula-
tions with different etiologies, need to be equally applied 
without caution to this new, single-etiology disease. For 
example, a tidal volume of 6 ml/kg—a standard of care for 
the ARDS ‘baby lung’—is obviously acceptable, although 
somewhat higher tidal volumes of 7–8  ml/kg were 
proven to be not-harmful in randomized controlled trials 
[4, 5]. In highly compliant “COVID-19 adult lungs”, tidal 
volumes of 7–8  ml/kg may reduce the risk of hypoven-
tilation-induced reabsorption atelectasis, without a sig-
nificant increase in the risks of ventilator-induced lung 
injury. Indeed, in this condition, plateau and driving 
pressures remain well below accepted numerical ARDS 
thresholds for harm. Similarly, the current protocols for 
setting positive end expiratory pressure (PEEP) (e.g., 
PEEP-FiO2 tables, stress index), in patients with highly 
compliant lungs may result in hyperinflation and hemo-
dynamic consequences without any reasonable advantage 
in terms of alveolar recruitment or oxygenation, as also 
acknowledged by the editorialists.

We believe that COVID-19 teaches us an important 
lesson: within ARDS (invented by mankind), the diversity 
of disease expression (generated by Nature) may require 
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different ventilatory treatments, depending on how 
they affect the lung characteristics: what is a protective 
strategy in one case, may become a potentially devastat-
ing strategy in others. We must always remember that 
COVID-19, an identical disease all over the world, has 
resulted in dramatically different outcomes (e.g., 20–80% 
mortality rates), in different ICUs. The ventilatory treat-
ment may play a substantial role.
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