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Summary

Introduction The impact of asthma and chronic ob-
structive pulmonary disease (COPD) in the setting
of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection is not clearly defined. Blood
eosinophil count is a standard diagnostic test which,
according to the previously published literature, might
have a potential prognostic role on mortality in pa-
tients with SARS-CoV-2 infection.

Aim To investigate the potential prognostic value of
peripheral blood eosinophil count on all-cause mor-
tality of patients hospitalized with SARS-CoV-2 infec-
tion, as well as to assess the impact of asthma or
COPD premorbidity on all-cause mortality.
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Material and methods We conducted a retrospective
registry-based cohort study. Survival analysis was per-
formed by employing the Cox proportional hazards
regression model at 30 days of follow-up. Prognostic
value of eosinophil count on all-cause mortality was
assessed using receiver-operating characteristic (ROC)
curve analysis.

Results A total of 5653 participants were included in
the study. Our model did not reveal that pre-existing
asthma or COPD is a statistically significant covari-
ate for all-cause mortality but, indicated that higher
eosinophil count at admission might have a protective
effect (hazard ratio, HR 0.13 (95% confidence interval,
CI 0.06-0.27), p=0.0001). ROC curve analysis indi-
cates cut-off value of 20 cells/mm? (81% specificity;
30.9% sensitivity).

Conclusion Our results indicate that eosinophil count
at hospital admission might have a potential prognos-
tic role for all-cause mortality at 30 days of follow-up;
however this was not demonstrated for pre-existing
obstructive lung diseases.

Keywords COVID-19 - Chronic obstructive
pulmonary disease - Asthma - Eosinophils -
Retrospective cohort study

Introduction

Obstructive pulmonary diseases are a group of dis-
orders boasting a key feature of expiratory airflow
limitation, which can either be fixed or variable. The
most important obstructive lung diseases are asthma
and chronic obstructive pulmonary disease (COPD)
[1]. Asthma is, as defined by the Global Initiative
for Asthma (GINA), a heterogeneous disease charac-
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terized by chronic airway inflammation and defined
by respiratory symptoms (wheezing, shortness of
breath, chest tightness and cough), which are vari-
able in time and intensity, and by expiratory airflow
limitation [2]. Asthma is a common disease, with
a broad estimate that 1-18% of the world population
suffer from it. Furthermore, asthma prevalence is
increasing in both pediatric and adult populations
[2-4]. COPD is a disease characterized by persistent
respiratory symptoms and airflow limitation which
are due to airway/alveolar abnormalities caused by
exposure to noxious stimuli and facilitated by host
factors [5], a major risk factor for its development is
tobacco smoking [6]. COPD is the third leading cause
of death worldwide. In addition, people suffering
from COPD often have multiple other comorbidi-
ties [7-10]. It is worth mentioning that asthma and
COPD might coexist: asthma/COPD overlap (ACO) is
a descriptor term for patients with clinical features of
both diseases. ACO is not considered a single disease
entity, but rather a common term for a plethora of
overlapping phenotypes [2, 11, 12]. (Previously used
term asthma and COPD overlap syndrome (ACOS)
has been abolished by GOLD and GINA; however,
as already mentioned GINA still uses ACO for con-
comitant asthma and COPD [2, 13].) Asthma and
COPD have been implicated as potential risk factors
for worse outcomes in those suffering from COVID-
19; however, there is conflicting evidence regarding
the subject [14-18].

Eosinophils are blood granulocytes that normally
make less than 5% of circulating leukocytes. Eosinophil
count is a routinely performed investigation, as part
of the differential blood count. In clinical practice,
eosinophilia is most commonly associated with atopy
and parasitic infections; however, a plethora of other
causes for eosinophilia have been identified [19, 20].
Furthermore, eosinophilia (as a marker of underlying
eosinophilic inflammation) has a prominent diagnos-
tic and phenotyping role in asthma, and an emerging
role in COPD management [2, 5, 21-24]. Since the
beginning of the SARS-CoV-2 pandemic, several stud-
ies recognized the potential role of eosinophil count
in disease prognosis, mostly associating eosinopenia
with poor outcomes [25-28]. Additionally, eosinope-
nia has also been associated with poor outcomes in
patients with bacterial infections [29, 30].

We aimed to investigate the potential role of com-
mon obstructive lung diseases (asthma and COPD)
on all-cause mortality in patients with SARS-CoV-2
infection, as well as to assess the prognostic role of
eosinophil count at admission. Therefore, we con-
ducted a retrospective cohort study based on our reg-
istry that has included consecutive patients hospi-
talized with SARS-CoV-2 positive test since the be-
ginning of the pandemic in our tertiary and lead-
ing national COVID-19 center. We hypothesized that
asthma, COPD and eosinopenia might be potential
contributors of all-cause mortality.

Material and methods

This study was approved by the Ethics Committee of
the University Hospital Dubrava (No. 2021/2503-04).
This study was designed as a single center retrospec-
tive cohort study based on the Registry of Hospitalized
Patients in University Hospital Dubrava Respiratory
Center (ClinicalTrials.gov Identifier: NCT05151094),
which included consecutive patients hospitalized
with SARS-CoV-2 positivity in the University Hospital
Dubrava, a tertiary center, which has been designated
shortly after the beginning of the pandemic as the
principal and largest COVID-19 center in Croatia [31,
32].

Consecutive patients who were admitted to the
University Hospital Dubrava from 24 March 2020 to
8 June 2021 were screened for the following eligibility
criteria: the inclusion criteria included: a) patients
that are 18 years of age or older at admission, b) SARS-
CoV-2 positive patients, c) first hospitalization with
SARS-CoV-2 positive test. The exclusion criteria were
a) missing data regarding obstructive disease informa-
tion or eosinophil count at admission, b) missing data
regarding hospitalization outcome. Study participants
were analyzed as a cohort and then divided into four
subgroups, participants with a) no known obstructive
lung disease (NOD), b) pre-existing asthma, c) pre-
existing COPD and d) pre-existing ACO.

Statistical analyses were performed in MedCalc®
Statistical Software version 20.106 (MedCalc Software
Ltd, Ostend, Belgium) and JAMOVI 2020 (The jamovi
project, Sydney, Australia) [33, 34]. Type one error (o)
was set to 0.05. For presenting descriptive statis-
tics, quantitative parametric variables are presented
as meantstandard deviation (SD), non-parametric
variables are presented as median (1st-3rd quartile,
Q1-Q3). Data normality was tested both informally by
plotting histograms and distribution curves, as well as
formally using Kolmogorov-Smirnov test. Categorical
variables are presented as number and as percent-
age. Participants were followed in time and assessed
at 30 days after admission (~1 month). Measure of
follow-up was set as person-days. Differences in
eosinophil counts at admission between participants
who survived and those with fatal outcome were for-
mally assessed using the Kruskal Wallis (one way non-
parametric analysis of variance) test. The same test
was employed for formally comparing unadjusted
mortality rates per subgroups.

Eosinophil count as a prognostic marker for all-
cause mortality at 30 days of follow-up was assessed
using receiver-operating characteristic (ROC) curve
analyses. Cut-off values for eosinophil counts were
determined for optimal sensitivity and specificity.
Area under curve (AUC) values were reported, along
with p values for ROC curves. Besides sensitivity
and specificity, Youden index ] was also reported as
a summarized measure of test performance. ROC
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curve analysis was not performed for ACO patients
due to the small number of observations.

Survival analysis was performed using Kaplan-
Meier curves, as well as by employing Cox propor-
tional hazards regression model, which allowed ad-
justments for sex, age and comorbidities as well as
for inclusion of obstructive diseases and eosinophil
count as variables (covariates). Model assumptions
were tested using proportionality test. The model
was created using the following parameters: “time
to event” was time from admission to the 30th day
census; “event” was fatal outcome. Covariances were
participants’ age at admission, sex, Charlson comor-
bidity index, eosinophil count and obstructive disease
(no known obstructing disease, asthma, COPD, ACO).
Hazard ratios (HR) with 95% confidence intervals
(95% CI) were reported, along with the accompanying
slope, Wald statistic and p values. Even though COPD
is one of the variables used for calculating the Charl-
son comorbidity index, it was employed as a joint
measurement of comorbidity burden because of its
longstanding validity in the previous literature in both
COVID-19 and other clinical settings [35-38].

This manuscript was structured according to the
Strengthening the Reporting of Observational Stud-
ies in Epidemiology (STROBE) checklist and guide-
lines for reporting cohort studies in order to achieve
the highest possible transparency [39]. For simplic-
ity, the abbreviation ACO was used throughout this
manuscript in order to denote concomitant asthma
and COPD diagnoses (as mentioned above ACO is not

Fig. 1  Flowchart depict-
ing the selection process
based on the eligibility cri-
teria. ACO asthma/chronic

a single disease entity). The severity of COVID-19 was
assessed based on the World Health Organization rec-
ommendations (WHO) [40, 41].

Results

Out of N=6083 registry entries, N=5959 met the in-
clusion criteria, while N=124 failed to meet them
due to the fact that these entries did not represent
first, but subsequent hospitalization(s) with SARS-
CoV-2 positivity. A total of N=306 participants were
excluded from the study because they did not have
information regarding eosinophil count at admission.
A flowchart representing the selection process is de-
picted in Fig. 1. A total of N=5653 participants were
included in this study, whose summarized character-
istics are presented in Table 1. Of the cohort 43.8%
were female and median age at admission was 72
(62-81) years. The majority of patients (87.4%) had se-
vere or critical COVID-19 disease at admission, 85.3%
required oxygen therapy at admission (Table 1), 78.5%
of patients were treated with systemic corticosteroids
during hospital stay. Details regarding corticosteroid
treatment, as well as regards oral corticosteroid ther-
apy (regardless of indications) prior to admission are
presented in Table 1. Most participants (90.6%) had
no known obstructive disease prior to hospital ad-
mission, 2.61% had a history of asthma and 6.58%
a history of COPD. A total of N=14 (0.25% of the
analyzed cohort) had concomitant asthma and COPD
in their medical documentation.

Number of registry
entries
N=6083

obstructive disease over-
lap; COPD chronic obstruc- Did not meet
tive disease inclusion criteria
N=124
A 4
Met the inclusion
criteria
N=5959
Excluded:
N=306
¥
Enrolied
N=5653
¥ h 4 A 4 ¥
RSO shervice Asthma COPD ACO
- o - -
N=5110 N=148 N=372 N=14
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Table 1 Summary of participants’ general characteristics

Cohort
N 5653
(% of cohort) (100%)
Age in years 72 (62-81)
median (Q1-Q3)
Sex (% female) 43.8%
CCl 4 (3-6)
median (Q1-Q3)
30 days (~1 month) from hospital admission
Cohort at 30 days 5597
Did not complete 30 days of follow-up 56
N (% of original cohort) (0.9%)
Fatal outcome at 30 days 1856
N (% of cohort at 30 days) (33.2%)
Time of follow up in days 30 (15-30)
median (Q1-Q3)?
30-day census follow-up 132064
measurement?
(person-days)
WHO severity
Mild disease 439
N (%) (7.8%)
Moderate disease 269
N (%) (4.8%)
Severe disease 4073
N (%) (72%)
Critical disease 872
N (%) (15.4%)
Additional details
0CS in chronic therapy 587
N (%) (10.3%)
Corticosteroids during hospital stay 4285
N (%) (75.8%)
Oxygen therapy at admission 4820
N (%) (85.3%)

afor the intrahospital follow-up, time in days was measured from disease onset
b time in days was measured from hospital admission

NOD Obstructive disease

Asthma ACO COPD
5119 148 14 372
(90.6%) (2.61%) (0.25%) (6.58%)
72 (62-81) 66 (57-77) 72.5 (66.5-77.8) 77 (69-83)
44.1% 59.5% 57.1% 34.1%
4 (2-6) 4 (2-6) 4.5 (4-6) 6 (4.3-8)
5065 147 14 37
54 1 0 1
(1.1%) (0.7%) (0%) (0.3%)
1662 42 5 155
(32.8%) (28.6%) (35.7%) (41.7%)
30 (15-30) 30 (22.8-30) 30 (22-30) 30 (10-30)
119979 3665 358 8062
414 7 1 17
(8.1%) (4.7%) (7.1%) (4.6%)
254 3 1 11
(5%) (2%) (7.1%) (3%)
3654 116 9 294
(71.3%) (78.4%) (64.3%) (79%)
797 22 3 50
(15.6%) (14.9%) (21.4%) (13.4%)
496 23 2 66
(9.6%) (15.6%) (14.3%) (17.7%)
3844 127 14 300
(75.1%) (85.8%) (100%) (80.6%)
4332 134 12 342
(84.6%) (90.54%) (85.7%) (91.9%)

ACO concomitant asthma and chronic obstructive pulmonary disease; CC/ Charlson comorbidity index; COPD chronic obstructive pulmonary disease; NOD no

obstructive disease; OCS oral corticosteroids; WHO World Health Organization

Fatal outcome at 30 days of follow-up was observed
in 33.2% of the entire cohort. Fatal outcomes per
subgroups (unadjusted for confounders) were as fol-
lows: 32.8% for participants without obstructive dis-
ease premorbidity; 28.6% for asthma subgroup; 35.7%
for ACO subgroup and 41.7% for participants with
COPD; %2=5.7; p=0.033; details presented in Table 1.
Kaplan-Meier curve analyses for 30 days postadmis-
sion, for the entire cohort and for subgroups are pre-
sented in Fig. 2. Overall Cox proportional hazards re-
gression model fit for 30-day mortality analysis was
statistically significant (x>=947.6; df=7; p<0.0001);
survival probability curves from the plotted model are
presented in Fig. 3. Covariates with respective hazard
ratios are presented in Table 2. Asthma, COPD or ACO
in comparison to the absence of obstructive disease
were not significant covariates in the plotted model.
Conversely, the plotted model indicated the protec-

tive effect of female sex (HR: 0.71, 95% CI: 0.65-0.79,
p<0.0001) and eosinophil count at admission (HR:
0.13, 95% CI: 0.06-0.29, p<0.0001) on 30 days survival
when analyzed for the entire cohort. Furthermore,
higher Charlson’s comorbidity index (HR 1.04, 95%
CIL: 1.04-1.05; p<0.0001) and age in years (HR: 1.11,
95% CI: 1.09-1.13, p<0.0001) are implicated to have
a harmful effect on participants’ survival at 30 days of
follow-up.

Median eosinophil count at admission for the entire
cohort was 0.01 (0-0.03) x 10° cells per L. For partici-
pants who survived at 30 days of follow-up, eosinophil
count was 0.01 (0-0.04) x 10° cells per L, whereas for
those with fatal outcome, eosinophil count was 0
(0-0.02) x 10° cells per L (x>=63.2; p<0.000001). Data
regarding eosinophil counts (expressed as cells/mm?3)
are presented in Table 3. ROC curve analysis was
performed in order to assess the prognostic ability of
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Fig. 2 Kaplan Meier survival curves at 30 days of follow-up: a for the entire cohort; b per subgroups. ACO concomitant asthma
and chronic obstructive pulmonary disease; COPD chronic obstructive disease; NOD no obstructive disease

85—

Survival probability (%)

70
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Fig. 3 Survival probability extrapolated from the plotted Cox
proportional hazards regression model plotted for 30 days of
follow-up. a Survival at mean of covariates; b survival for each

— NOD

=== Asthma
COPD

--= ACO

Survival probability (%)

0 5 10 15 20 25 30
b Time in days

subgroup. ACO concomitant asthma and chronic obstruc-
tive pulmonary disease; COPD chronic obstructive disease;
NOD no obstructive disease

Table 2 Covariates from the plotted Cox proportional hazards regression model for survival analysis at 30 days of follow-up

1 month survival: follow up at 30 days since hospital admission

Covariate b+ SE Wald
Female sex —0.34+0.05 48.11
Age (years) 0.04+0.002 308.72
ccl 0.11+0.008 183.04
Asthma vs. NOD 0.09+0.156 0.34
COPD vs. NOD —-0.155+0.087 3.17
ACO vs. NOD -0.02+0.448 0.002
Eosinophil count —2.058+0.418 23.82

P HR (95% Cl)
<0.0001 0.71(0.65-0.79)
<0.0001 1.04 (1.039-1.049)
<0.0001 1.12(1.10-1.14)
0.56 1.09 (0.81-1.49)
0.075 0.86 (0.72-1.02)
0.96 0.96 (0.41-2.36)
<0.0001 0.13 (0.06-0.29)

ACO concomitant asthma and chronic obstructive pulmonary disease; CC/ Charlson comorbidity index; €/ confidence interval; COPD chronic obstructive pul-

monary disease; NOD no obstructive disease

eosinophil count at admission on all-cause mortality
at 30 days of follow-up. AUC was 0.567. Optimal cut-
off value was <0.02x 10° cells per L (i.e. 20 cells per
mm?3) with a specificity of 80.8% and sensitivity of
30.6% for all-cause mortality at 30 days of follow-up.
The analysis was statistically significant (p<0.001).
Results of ROC curve analyses for the entire cohort

and additionally for asthma and COPD are presented
in Table 4. ROC curve for the entire cohort is depicted
in Fig. 4.
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Table 3 Eosinophil count at admission per groups
Eosinophil count (per mm?) Overall

Overall 10 (0-30) 10 (0-30)
Survived? 10 (0-40) 10 (0-40)
Deceased? 0 (0-20) 0(0-20)

@Mortality status determined at 30 days of follow-up

Without obstructive disease

Obstructive disease

Asthma ACO COPD

10 (0-20) 5 (0-47.5) 10 (0-20)
10 (0-40) 20 (0-50) 10 (0-30)
10 (0-10) 0 (0-0) 0 (0-20)

Table 4 Results from receiver-operating characteristic (ROC) curve analyses with presented optimal cut-off points of

eosinophil count expressed as cells per mm®

ROC analyses AUC Pvalue Youden index J
Cohort 0.564 <0.001 0.114
Asthma 0.601 0.027 0.238
COPD 0.553 0.058 0.113

COPD chronic obstructive pulmonary disease

Discussion

Our retrospective registry-based study aimed to iden-
tify potential influence asthma, COPD and eosinophil
count at admission might play on all-cause mortality.
Cox proportional hazards regression model at 30 days
of follow-up indicated that higher eosinophil count
is associated with a reduction in all-cause mortality:
HR 0.13 (95% CI: 0.06-0.29), mathematically suggest-
ing that for an increase of 1000 eosinophils per mm?
(1x10° cells/L) in peripheral blood, an 87% mortal-
ity reduction would be observed. This finding goes
in hand with the majority of previously published
studies, which associated eosinopenia with worse
outcomes [25, 27].

Eosinophil count

100 [~ /@ﬂg

80—

Sensitivity: 80.8
| Specificity: 30.6
Criterion: £0.02

Sensitivity

AUC = 0.564
P < 0.001
1 L [ 1 L I 1

60 80 100
100-Specificity

Fig. 4 Receiver-operating characteristic (ROC) curve for as-
sessing the prognostic ability of eosinophil count at admission
(expressed as number * 10° per L) on all-cause mortality at
30 days of follow-up

Cut-off Sensitivity (%) Specificity (%)
<20 80.8 30.6
<10 85.7 38.1
<20 82.3 29.0

Furthermore, ROC curve analysis (p<0.001), de-
tailed in Table 4, revealed that low eosinophil counts
at admission are prognostic markers of all-cause mor-
tality which are fairly sensitive (~80-85%), but have
low specificity (~25-30%); with low Youden ] index,
suggesting fairly poor test performance. Even though
prognostic value was detected, test performance char-
acteristics imply that eosinophil count at admission
would probably not be a feasible test for mortality
assessment. Results derived from our registry are
comparable to those reported by Xuan et al. who
investigated eosinophil count as a marker of ICU
admission and mortality [42]. Besides SARS-CoV-2,
eosinopenia has previously been associated with res-
piratory syncytial virus and influenza A infections,
but the causal relationship still remains unclear [27,
43-45]. Additionally, our research identified different
cut-off eosinophil values for patients with asthma and
COPD at 30 days of follow-up: Interestingly, the cut-
off (with similar sensitivity and specificity) is lower
for asthma (<10 cells/mm?, p=0.027) but higher for
COPD (<30 cells/mm?3 p=0.058, statistical signifi-
cance not achieved), in comparison to the cut-off for
the entire cohort (<20 cells/mm?3). Although robustly
researched, the precise role eosinophils play in (acute)
inflammation still remains largely uncovered [43, 44,
46, 47]. Novel evidence suggests that eosinophils
promote acute inflammation resolution by block-
ing further tissue infiltration of polymorphonuclear
leukocytes and by modulating macrophage pheno-
type to resolution phase macrophages [46, 48-50].
Moreover, eosinophils are well-recognized compan-
ions (and markers) of type 2 inflammation, in which
type 2-related cytokines are known to induce the
chemotaxis and extravasation of eosinophils, with
subsequent tissue infiltration [51]. In addition, dur-
ing respiratory viral infections, an increased level
of airway tissue eosinophilia has been noted [51].
Eosinophilic inflammation is most commonly asso-
ciated with asthma, i.e. T2-high asthma phenotypes
[2, 51, 52]; however, elements of eosinophilic inflam-
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mation have also been observed in COPD patients,
and especially in those with concomitant asthma and
COPD. Currently, peripheral eosinophilia guides esca-
lation strategy of inhalation therapy in COPD patients
in whom a tighter exacerbation control is indicated
[5, 21, 24]. Eosinophils are likely a vitally important
knot in a complex web connecting viral infections,
atopy and chronic inflammation, resulting in clinical
phenotypes recognized as different obstructive lung
diseases.

Without correcting for age, sex and comorbidities,
there was a statistically significant difference among
research subgroups for all-cause mortality at 30 days
of follow-up, the highest mortality observed in pa-
tients with COPD; however, after adjusting for these
confounders, our regression model did not show that
either pre-existing COPD, asthma or ACO has a signif-
icant impact on overall all-cause mortality at 30 days
of follow-up. The discrepancy between preadjustment
and postadjustment, at least in part, likely lies in the
fact that patients with COPD are often burdened with
other diseases, such as those affecting the cardiovas-
cular system which have previously been linked with
worse outcomes in patients with COVID-19 [53, 54].
Findings based on our model (suggesting that COPD,
asthma or ACO do not significantly impact mortal-
ity) is in accordance with several large studies [55-58];
however, it is important to note that there are studies
which have found a possible connection [59, 60].

It is also noteworthy to mention that based on our
model, female sex seems to have a protective effect
(HR: 0.71, 95% CI: 0.65-0.79), implicating a 29% risk
reduction during the 30 days follow-up period. Con-
versely, increased age and comorbidities expressed as
Charlston’s comorbidity index, had a harmful effect on
all-cause mortality: HR of 1.04 (95% CI: 1.039-1.049)
for age suggests a 4% all-cause mortality risk increase
for every year of age; whereas HR of 1.12 (95% CI:
1.10-1.14) for Charlston’s comorbidity index denotes
a 12% risk increase for each additional index point.

Another point that needs to be made is the rel-
atively high mortality rate of 33.2% of patients at
30 days of follow-up. This is due to the fact that our
tertiary hospital was designated as a primary respira-
tory center for COVID-19 for the entire region, which
meant that it admitted patients in poor clinical condi-
tion who were referred from other smaller hospitals.
This is also reflected in the fact that the majority
of patients (87.4%) had severe or critical COVID-19
disease at admission to our hospital. Furthermore,
the observed mortality is comparable to other tertiary
centers [61, 62].

Our study has several limitations which should be
accounted: our study is a retrospective (historical) co-
hort study by design and it is, therefore, susceptible
to standard sources of bias inherent to retrospective
cohorts. Selection bias is present due to the fact that
our study did not distinguish between different indi-
cations for (or adverse events during) hospitalization

and possible different patient management strategies.
For example, the use of antiretroviral or systemic cor-
ticosteroid treatment was not included in the anal-
ysis. Additionally, as sequencing was not routinely
performed on every sample, it is impossible to distin-
guish between different strains of SARS-CoV-2. More-
over, vaccination status was not included in the reg-
istry. Furthermore, based on the retrospective data, it
was impossible to stratify for COPD or asthma phe-
notype differences or their severity—namely, as these
diseases were not the primary focus of the registry,
their existence (or absence) was merely noted based
on the prior medical documentation and patient his-
tory and asthma/COPD characteristics were not fur-
ther investigated. In addition, our study solely inves-
tigated all-cause mortality and not specific causes of
fatal outcomes. Furthermore, the use of oral corticos-
teroid treatment prior to hospital admission (available
in Table 1) was not accounted for in this analysis. This
was due to the fact that our main goal was to ob-
serve all-cause mortality and eosinophil trends in all
patients (without exclusion for specific forms of treat-
ment) because at the time of study design, we believed
that given our retrospective data such interferences
for specific pre-existing treatment might contribute
to selection bias.

In spite of the above stated limitations, the strength
of our study lies in the fact that it included consecu-
tive patients from the beginning of the pandemic to
mid-2021, resulting in a fairly large cohort of patients
and it represents thus far the largest dataset covering
Croatian population hospitalized with SARS-CoV-2 in-
fection.

Our results do not encourage the premise that ob-
structive lung disease may be important predictors of
all-cause mortality at 30 days of follow-up; however,
they indicate the potential prognostic role eosinophil
count at admission might have on all-cause mortal-
ity. Notably, even though a prognostic role is de-
tected, based on the test performance metrics em-
ployed, eosinophil count is not a promising biomarker
for SARS-CoV-2 survival assessment. Our results sug-
gest potential presence of the underlying biological
role eosinophils in the peripheral blood might play
in SARS-CoV-2 infection resolution, which should be
further investigated. In future analyses, it would also
be interesting to observe eosinophil count trends in
SARS-CoV-2 patients after initialization of corticos-
teroid treatment.

It is important to take into account the abovemen-
tioned limitations when drawing conclusions from
this study; therefore, further focused investigations
(ideally prospective studies and further meta-analy-
ses) are required to validate or dismiss our findings.
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