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TO THE EDITOR: We read with great interest the article of Noel-Savina and collaborators, from Toulouse
university hospital (France), about the outcomes of 72 patients with coronavirus disease 2019 (COVID-
19) pneumonia, at 4 months after hospital discharge [1]. In their monocentric cohort, 76% of patients
were admitted to intensive care unit. In such initially severe patients, thoracic high-resolution computed
tomography at reassessment showed persistent interstitial opacities in 44% of them, and pulmonary
function tests (PFTs) showed gas exchange impairment in 39% (as defined by a diffusing capacity of the
lung for carbon monoxide (DLCO) < 70% of theoretical value and/or a drop in oxygen saturation > 4%
during the 6-minute walk test). These data are in line with a recently published, larger French

multicentric cohort [2].

As part of several examinations aimed at determining the pathophysiology of gas exchange alterations,
combined measurement of diffusing capacity of the lung for nitric monoxide (DLNO) was performed
with DLCO. Indeed, this technique allows distinguishing between reductions of alveolar membrane
diffusive conductance (Dy) and pulmonary capillary blood volume (V¢) [3-5]. Noel-Savina and
collaborators reported a slight decrease in median V¢ in their cohort, and a preserved median Dy, [1].
This result drew our attention, because the opposite was found in two other monocentric series in
which patients were reassessed after in-hospital treatment for COVID-19 pneumonia: one ltalian study
with 94 patients [6], and one Spanish work with 200 subjects [7]. In both of them, Dy, was predominantly
reduced. In our center (Avicenne university hospital, Bobigny, France), a functional evaluation
comprising DLNO was systematically proposed after COVID-19: a) to patients having required
hospitalization with oxygen therapy = 3 l.min™ flow; or b) in case of persistent respiratory symptoms
distant from the infection (i.e., patients of various initial severity, some of them without pneumonia). In
the first 132 of them, Dy, was the most impaired functional variable (mean value: 48.7% * 15.1). Dy was
below the lower limit of normal (LLN) in 115 patients (87%), whereas V. was below the LLN in only 38 of

them (29%) [8]. Of note, the three aforementioned studies were performed with a MasterScreen™
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apparatus (Vyaire Medical, Mettawa, IL, USA; formerly Jaeger-Viasys, CareFusion, Hochberg, Germany)

[6-8].

Apart from the differences in populations, several technical factors may rather explain these
discrepancies. Firstly, some assumptions are necessary to calculate the absolute values of Dy and V¢
from DLCO and DLNO, according to the model of Guénard et al. with Roughton and Forster’s equation:
1/DL = 1/Dy + 1/(8.V¢) [3,9,10], where 8 is the reaction rate of CO or NO with the blood. Standardized
consensual values of ©co, ©No and the constant ratio (a) between Dyno and Dyco have recently been
published [11], but are inconstantly implemented in PFT softwares. Secondly, some disparities in DLNO
absolute value can be observed between MasterScreen™ apparatus and HypAir apparatus (Medisoft,
Dinant, Belgium) [12], that can subsequently introduce modifications in the calculation of absolute Dy,
and V.. Lastly, several sets of equations for reference values are available. Two sets were obtained with
MasterScreen™ apparatus [13,14], and two others with HypAir apparatus [15,16]. The three oldest sets
[13,15,16] were subsequently combined in a unified set of equations [11]. Moreover, some PFT
softwares propose old reference values for Dy and V¢ by default, obtained with another technique not
involving NO diffusion (but duplicate measurements of DLCO with high and low oxygen concentrations)
[17]. These remarks highlight the need for greater standardization of the DLCO-DLNO technique, which
we believe could help to unveil the pathophysiological mechanisms involved in gas exchange

impairment after COVID-19, as well as in other respiratory diseases.
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