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A B S T R A C T

Introduction: Interesting results regarding the contribution of MDW (Monocyte Distribution Width) in the
Infectious Disease Unit have been reported. An observational study is ongoing at San Donato Hospital with the
aim to evaluate the contribution of MDW in the diagnostic pathway in adult patients entering in the ED setting
and tested for SARS-CoV-2.
Material and method: COVID-19 symptomatic and paucisymptomatic patients presenting to ED (Emergency
Department), have been enrolled consecutively. Whole blood venous samples have been collected on K2 EDTA
for MDW determination, at the same time a nasopharyngeal swab for SARS-CoV-2 RNA detection have been
collected.
Results: One hundred six patients were negative for SARS-CoV-2 with MDW mean value of 20.3 ± 3.3, while
forty-one were positive for SARS-CoV-2 with higher MDW mean value of 27.3 ± 4.9 (P < 0.005). The ROC
curve analysis has been evaluated showing MDW AUC of 0.91. Finally twenty-three patients hospitalized in high-
intensity care unit showed an MDW value higher than the eighteen patients presenting few symptoms
[28.8 ± 5.3 vs 25.4 ± 3.6 respectively, P < 0.05].
Discussion: Monocytic population, in Covid19 disease, are the first elements of innate immunity to be involved,
these changes are the basis of the modification of the MDW, with evident efficacy in term of sensitivity, par-
ticularly in the studied Covid19 patients. Moreover the patients hospitalized in high-intensity care unit showed
significantly elevated MDW respects to middle or low symptomatic one, suggest including this parameter as
prognostic marker or of therapy efficacy, integrated with other laboratory findings.

1. Introduction

Due to the COVID-19 outbreak, Tuscany Region adopted counter-
measures to cope with this emergency.

Among these countermeasures, separate pathways for patients sus-
pected of COVID infection have been activated at every Emergency
Departments and a Coronavirus test has been recommended at the onset
of symptoms. To ensure the safest and the appropriate location, all the
hospitalized patients have been tested for the virus [1]. As the WHO
also pointed out, testing is a crucial phase for preventing virus trans-
mission at community level [2]. The Arezzo hospital in Tuscany (San
Donato Hospital) moved accordingly and nasopharyngeal swab for viral

RNA detection has been collected.
Monocyte Distribution Width (MDW) is an in vitro diagnostic para-

meter automatically reported in the Complete Blood Count with dif-
ferential (CBC-Diff) and routinely requested at the Emergency
Department. It has been demonstrated that an elevated MDW value is
effective for early detection of sepsis in adult patients presenting at the
Emergency Department (ED) [3,4].

Interesting results regarding the contribution of MDW in the
Infectious Disease Unit have been reported, with MDW showing a
Receiver Operating Characteristic (ROC) curve Area Under the Curve
(AUC) nearly overlapping the PCT one [MDW AUC 0.87; PCT AUC
0.88] [5].
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An observational study is ongoing at San Donato Hospital intending
to evaluate the contribution of MDW in the diagnostic pathway of adult
patients suspected of sepsis in the ED setting.

Based on the suggestion about patients with severe COVID-19
having cytokine storm syndromes [6] and considering the role of
monocytes in producing inflammatory cytokines and mediators [7,8],
we decided to observe MDW in adult patients presenting at the ED and
tested for SARS-CoV-2.

2. Methods

One hundred forty-seven patients suspected of COVID-19 have been
consecutively enrolled in the study. The subjects, presenting to the ED
(Emergency Department), show unhealthy conditions and the majority
of them has respiratory symptoms flu-specific or they are pauci-
symptomatic. Whole blood venous samples have been collected on K2
EDTA and a CBC-Diff analysis has been performed on UniCel DxH 900
analyzer (Beckman Coulter Inc.) including the parameter Monocyte
Distribution Width (MDW). MDW is a volumetric parameter reported
by the analyzer UniCel DxH 900 which characterizes the monocyte
population using three measurements: Volume (V), Conductivity (C)
and 5 angles Light Scatter (S). The Volume measurements correlate to
cell size. The MDW is calculated as the Standard Deviation (SD) of a set
of monocyte cell volume values. At the same time, a nasopharyngeal
swab for SARS-CoV-2 RNA detection has been collected using Allplex™
2019n-CoV Assay (Seegene), one of the most accurate methods avail-
able on the market reported to have a sensitivity greater than 90% [9].
Data were expressed as mean ± standard deviation [SD] and the In-
dependent Samples t-Test has been used to compare the means. Data
analysis was performed by IBM SPSS statistics version 20.0 (SPSS,
Chicago, IL).

3. Results

Results from one hundred forty-seven patients have been collected.
The patient’s characteristics are reported in Table 1.

One hundred six patients were negative for SARS-CoV-2 with MDW
mean value of 20.3 ± 3.3, while forty-one were positive for SARS-
CoV-2 with a higher MDW mean value of 27.3 ± 4.9 (P < 0.005).

The ROC curve has been evaluated (Fig. 1) showing MDW AUC of
0.91. MDW demonstrated a sensitivity of 98% and a specificity of 65%
at cut off = 20, with a PPV (Positive Predictive Value) and NPV (Ne-
gative Predictive Value) respectively of 51.9% and 98.6%, Table 2
showed SARS COV2 negative subjects with MDW high than cutoff.

We further investigated the forty-one hospitalized SARS-CoV-2 po-
sitive patients and a difference in MDW values has been observed:
twenty-three patients hospitalized in high-intensity care unit showed an
MDW value higher than the eighteen patients presenting few symptoms
[28.8 ± 5.3 vs 25.4 ± 3.6 respectively, P < 0.05].

4. Discussion

Patients infected with SARS-CoV-2 show symptoms ranging from
minimal symptoms to severe respiratory failure with multiple organ
failure. Epithelial cells, macrophages and dendritic cells are the main

components of innate immunity in the airways [10] against respiratory
infections. Macrophages are located at the apical side of the epithelium;
dendritic cells and macrophages serve as innate immune cells to fight
against viruses until adaptive immunity is involved.

COVID-19 patients with severe respiratory diseases have been re-
ported to have increased plasma concentrations of pro-inflammatory
cytokines, including IL-6, IL-10, granulocyte-colony stimulating factor
(G-CSF), monocyte chemo-attractant protein 1 (MCP1), macrophage
inflammatory protein (MIP)1α, and tumor necrosis factor (TNF)-α
[11–13]. The cytokine-producing monocyte population is an element of
the innate immunity undergoing transformation not only in terms of
functionality but also in their morphology [14]. These changes in re-
sponse to infection are at the basis of the modification of the MDW
parameter observed in different types of infection [3,4,5].

As is well known, the CBC-Diff is routinely requested at the
Emergency Department. Since MDW is included in the CBC-Diff,
Monocyte Distribution Width is automatically reported, resulting easily
and quickly available for physicians.

The performance of MDW in differentiating SARS-CoV-2 positive
patients from negative ones showed an evident efficacy in terms of
sensitivity and NPV. As SARS-CoV-2 is not the only pathogen re-
sponsible for the disease as showed in table two, the low specificity of
MDW described here could be then explained.

Hospitalized patients in high-intensity care unit showed sig-
nificantly higher MDW respect to paucisymptomatic ones suggesting to
consider MDW as a prognostic marker, together with other laboratory
findings. Overall, these first and important results encourage us to
consider MDW as a useful, rapid and easy to obtain parameter for
COVID-19 patients and to study in deep its clinical value.

Table 1
Patients characteristics, data expressed as mean [± SD].

Variables Male Female RNA detected RNA not detected Total

N 76 71 41 106 147
Age [± SD] 55.4 [± 20.2] 55.5 [± 19.6] 61.1 [± 16.8] 53.5 [± 20.5] 55.4 [± 19.8]
MDW *28.5 ± 5.4 *25.1 ± 2.8 27.3 ± 4.9 20.3 ± 3.3 p < 0.005

§20.3 ± 3.8 §20.3 ± 2.8

* RNA detected.
§ RNA not detected.

Fig. 1. ROC curve analysis for MDW performance in differentiating SARS-CoV-
2 positive patients from negative ones. MDW demonstrated sensitivity of 98%
and specificity of 65% at cut off = 20.
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Table 2
Characteristics of the studied patients.

#Patients Clinical features MDW – Median (range)

SARS COV2 Negative
68 Flu symptoms – ER discharge 18,3 (range 15–20)
34 Flu symptoms – ER discharge 22,9 (range 21–27)
4 Bacterial or viral infection with comorbidity 29,5 (range 26–34)

SARS COV2 Positive
18 Flu symptoms – Home quarantine 24,5 (range 20–34)
23 Hospitalized in high-intensity care 27,0 (range 21–42)
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