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Assessing inflammatory status in COVID-19: a role in the pandemic?
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Since the beginning of the COVID-19 pandemic in early
2020, several reports outlined the importance of the host
inflammatory response in determining the severity of the dis-
ease and adverse outcomes in patients infected with SARS-
CoV-2 [1]. Pathological inflammation was postulated as one
determinant of the disease outcomes [2], to the extent that a
potential role for immunomodulating therapy was proposed
and investigated, with the use of corticosteroids linked to
reduced 28 day mortality in hospitalized patients [3]. How-
ever, differences in immune responses against COVID-19
may exist [4, 5], and the identification of patients with a
dysregulated host response may be beneficial to improve
prognostic assessment, especially in the first stages of the
disease. In this scenario, several biomarkers (including C
Reactive Protein (CRP), interleukins (IL), procalcitonin, and
serum albumin) have been described and proposed as poten-
tially useful to differentiate the severity of the disease [6-8].

In the article from Tyler Pitre and colleagues, the authors
reported a retrospective, North-American cohort study on
the association between several inflammatory biomarkers—
commonly available in clinical practice—and outcomes in
patients with COVID-19 [9]. Among 336 patients included
in the analysis, CRP, serum albumin, and parameters derived
from the white blood cells count [including the Neutro-
phil-Lymphocyte Ratio (NLR)] were associated with 28 day
mortality after adjustment for age and sex. Moreover, a com-
posite score based on CRP and serum albumin indicated a
threefold higher risk of death for each point increase, with
a maximum score of 2.

The findings presented in this paper (although somewhat
limited by missing data, the potential contribution of con-
founders such as bacterial superinfections, and the lack of
a multivariate model combining several biomarkers) allow
us to make some considerations, and offer insights on the
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potential value of incorporating a simple assessment of the
inflammatory status. Indeed, while the prognostic role of
CRP was already outlined in this clinical scenario, being
also included in the 4C Mortality Score [10], other tools
that are used to stratify the risk of severe disease or death in
COVID-19 patients still not include the assessment of the
inflammatory status [11].

In this scenario, the study from Pitre et al. demonstrated
how the evaluation of other, simple, and widely available
inflammatory biomarkers might have a role in the prognostic
stratification of COVID-19 patients. Among the biomarkers
investigated, leukocytosis, lymphopenia, and several blood
cell count ratios (including NLR) were associated with
28 day mortality. These results are consistent with findings
already reported in the literature: NLR, which may reflect
the balance between systemic inflammation and immunity,
has been already described as a prognostic biomarker in
other scenarios, including cardiovascular disease and can-
cer [12, 13]. Consistently, a meta-analysis confirmed its
association with mortality in patients with COVID-19 [14];
this also applies to lymphocyte count [15].

Beyond the traditional inflammatory markers, others have
been postulated as useful predictors of poor outcomes in
COVID-19 patients. In this study, reduced serum albumin
levels were associated with 28 day mortality, consistently
with what was observed in previous studies [8, 16] and
confirmed by a recent meta-analysis [6]. Albumin has been
linked with both anti-inflammatory anti-thrombotic effects
[8], and low levels were found associated with the incidence
of cardiovascular events [17], which also represent one lead-
ing cause of adverse events in patients with COVID-19 [18].
Taken together, these findings may suggest that low levels
of albumin may predispose to poor prognosis, with multiple
mechanisms; in this regard, a potential role of serum albu-
min administration for the treatment of COVID-19 has also
been postulated [19].

The main implications of this study should be sought in
the potential to improve our understanding of the disease and
clinical course of patients with COVID-19. Although risk
stratification of these patients is mainly based on clinical
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characteristics (i.e., age, comorbidities) and evaluation of
hypoxemia (e.g., through assessment of oxygen saturation
or PaO,/FiO, ratio), there is probably room to improve our
ability to anticipate the evolution of the disease by taking
into account the inflammatory status. However, as for many
other elements of this pandemic, there is plenty of uncertain-
ties: we do not know which inflammatory marker offers the
best prediction of poor outcomes among the ones available;
probably, as demonstrated by the modified Glasgow Prog-
nostic Score presented in this article, combining two or more
variables would be useful. Although less sophisticated, the
use of markers that are already widely available in clinical
practice would promote a broader and more feasible assess-
ment of inflammatory status in COVID-19 patients. In this
direction, observational reports similar to that of Pitre and
colleagues are very much needed to identify those biomark-
ers with better performances.

Further and more extensive studies are required to con-
firm these results and define limits of applicability, develop
an integrated approach for assessing the inflammatory status
along with clinical characteristics and severity of the disease,
and finally evaluate if particular populations may require a
different appraisal. In this scenario, systematic reviews and
meta-analysis—which were indicated as potentially useful
tools for the timely synthesis of evidence, and to answer
urgent questions arising in this pandemic [20]—may provide
more solid ground for applying inflammatory biomarkers
assessment in clinical practice. In our opinion, the evalua-
tion of the inflammatory status may represent one promis-
ing approach in the management of COVID-19, not only
to improve the prognostic stratification, but also to identify
subgroups of patients who could benefit most from those
treatments that target immune response.
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