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Abstract
Background: The effect of blood eosinophils on mortality in acute respiratory distress syndrome (ARDS) patients
and whether this effect is impacted by corticosteroids are unclear. This study explored the relationship between
blood eosinophils and 28-day mortality in ARDS patients and investigated whether the relationship varied
according to corticosteroid use.

Methods: The Medical Information Mart for Intensive Care III database was employed to extract data. Patients with
ARDS who were 16 years or older, used mechanical ventilation during the ICU stay and stayed in the ICU for at least
48 consecutive hours were screened for inclusion. Cox regression models using the stepwise backward method
and propensity score matching (PSM) were employed to assess the relationship between blood eosinophil counts
and 28-day mortality.

Result: A total of 3372 patients were included, and the 28-day mortality rate was 24.23% (817/3372). The crude 28-
day mortality was signi�cantly lower in patients with eosinophil count ≥2% (105/574 vs. 712/2798, p< 0.001) than
in those with eosinophil count <2%. In the Cox regression model, the eosinophil count ≥2% showed a signi�cant
association with decreased 28-day mortality (hazard ratio (HR) 0.761; 95% con�dence interval (CI) =0.620-0.935,
p=0.009). In a subgroup analysis, we detected an interactive effect of eosinophils and corticosteroids use (p value
for interaction, p=0.006). In the corticosteroid non-use subgroup, eosinophil counts ≥2% were signi�cantly related
to decreased 28-day mortality (HR=0.730, 95% CI =0.577-0.923), but the result was non-signi�cant in the
corticosteroid non-use subgroup model (p=0.231). A total of 574 well-matched pairs were obtained by a 1:1
matching algorithm after PSM. The 28-day mortality remained signi�cantly lower in the eosinophil count ≥2%
group than in the eosinophil count <2% group (105/574 vs 136/574, p=0.025).

Conclusions: Higher eosinophil counts are related to lower 28-day mortality in ARDS patients, and this relationship
can be counteracted by using corticosteroids.

Introduction
Acute respiratory distress syndrome (ARDS) appears to represent an important public health problem worldwide,
and it leads to a very high mortality of approximately 40%[1]. ARDS is associated with excess in�ammation
contributing to increased endothelial and epithelial permeability and leading to the accumulation of protein-rich
alveolar oedema �uid in the lung interstitium[2]. During the process of ARDS, immune effector cells have key
activities in the defence of the normal lung.

Eosinophils are key innate immune cells in host defence[3], and they have been found to be associated with
mortality in patients with chronic obstructive pulmonary disease (COPD)[4, 5] and asthma[6, 7]. The blood
eosinophil count (EOS) is considered a potential biomarker for the identi�cation of COPD patients at risk and as a
reference for the usage of inhaled corticosteroids, as recommended by the GOLD 2019 guidelines[8]. For ARDS,
eosinophils have been indicated as an important immune response contributor, and they may be a diagnostic
biomarker[9, 10]. The accumulation of eosinophils in patients with acute lung injury was documented to be a
prognostic indicator of patient survival[11]. Recently, a retrospective analysis of 112 patients with ARDS conducted
by Zhu et al.[12] found that surviving ARDS patients have higher blood eosinophil counts than non-survivors and
that eosinophils may play a protective role in ARDS independent of corticosteroid use. However, ARDS patient
prognosis is closely related to factors such as tidal volume[13, 14]. The relationship between blood eosinophil
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count and mortality in patients with ARDS needs to be further evaluated with a large sample size after full
consideration of confounders, and it may provide a potential therapeutic target for ARDS.

The purpose of our study was to detect the relationship between blood eosinophils and 28-day mortality in patients
with ARDS after adjusting for possible confounding factors by Cox regression and propensity score matching
(PSM). We also tested the relationship in both patients who used corticosteroids and those who did not to
investigate whether this relationship varied by corticosteroid use.

Materials And Methods
Database introduction

Our data source was the Medical Information Mart for Intensive Care III (MIMIC-III, version 1.4), an open
international database. The MIMIC-III database includes comprehensive, time-stamped information of over 46,000
unique patients from over 60,000 ICU stays at Beth Israel Deaconess Medical Center (BIDMC) in Boston,
Massachusetts, between 2001 and 2012. Data were extracted by the author Chen, and access to the database was
approved by the institutional review boards of the Massachusetts Institute of Technology after completing the
National Institutes of Health’s web-based course and passing the Protecting Human Research Participants exam
(certi�cation number: 37147539).

Inclusion and exclusion criteria

Patients with ARDS who were 16 years or older, used mechanical ventilation during the ICU stay and stayed in the
ICU for at least 48 consecutive hours were screened for inclusion. To screen the patients with ARDS accurately, the
diagnostic information recorded in the MIMIC-III database and the Berlin criteria[15] were considered
simultaneously, and the following conditions were proposed: the onset of ARDS is acute, and patients must have
PaO2/FiO2 values equal to or less than 300 mmHg when positive and expiratory pressure (PEEP) was at least 5
cmH2O in the �rst 24 h of entering the ICU. Patients were excluded if they had no data on the EOS within the �rst 72
h of entering the ICU.

Data extraction

Structured query language (SQL) was used to extract the following data: age, sex, weight (kg), body mass index
(BMI), comorbidities (COPD, asthma, diabetes, and sepsis), disease severity score (simpli�ed acute physiology
score (SAPS II)), laboratory outcomes (white blood cell count (WBC), red blood cell count (RBC), platelet count
(PLT), pH, EOS, and characteristics of mechanical ventilation (tidal volume (mL/kg PBW) and minute ventilation
(L/min)). The extracted data were obtained within 72 h after ICU admission. Corticosteroid use was also extracted
from the database.

Strati�cation and de�nition

According to the cut-off of 2%, the maximum values of EOS within 72 h after ICU admission were used to divide the
patients into EOS≥2% and EOS<2% groups. Corticosteroids can cause blood eosinophils to fall at least 50% after
the administration of the �rst 4 h and then back to baseline within 24 h[16]. Therefore, in the subgroup analysis, all
patients were assigned to two subgroups based on the usage of any corticosteroid drugs except the external
administration route within 24 h before ICU admission to 72 h after ICU admission, including dexamethasone,
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hydrocortisone, and methylprednisolone. The primary endpoint was the 28-day mortality, de�ned as death within
28 days from ICU admission. The secondary endpoints included ICU mortality, hospital mortality, length of ICU stay,
and length of hospital stay. For patients with more than one ICU stay, only the �rst ICU stay of the �rst
hospitalization was considered.

Propensity score matching

Because confounders such as comorbidities and characteristics of mechanical ventilation may bias the outcomes,
PSM was used to reduce this effect. A multivariable logistic regression model was used to evaluate the propensity
score according to the probability of patients being divided into EOS≥2% and EOS<2% groups. The propensity
score was calculated by age, weight, BMI, COPD, asthma, sepsis, SAPS II score, WBC, RBC, pH, tidal volume and
minute ventilation. A 1:1 nearest-neighbour matching algorithm was used with a calliper of 0.1. We also used
kernel density plots of the p score to test the matching level.

Statistical analysis

Continuous variables were summarized as the mean ± standard deviation or median (interquartile range) when
appropriate, and categorical data were summarized as proportions. The characteristics of patients with ARDS were
compared using a Student’s t-test, Wilcoxon rank-sum test, and χ2 test according to the distribution of the data. The
Kaplan-Meier method and log rank tests were used to compare 28-day mortality among the EOS≥2% and EOS<2%
groups in patients with ARDS. Cox regression models were used to assess the relationship between blood
eosinophil counts and 28-day mortality. A stepwise backward method with p < 0.05 was used to build the model.
Twelve potential confounders with a p value <0.10 in the univariate analyses were included in the Cox regression
models: age, weight, BMI, COPD, asthma, sepsis, SAP II score, WBC, RBC, pH, tidal volume and minute ventilation.
The variance in�ation factor (VIF) was used to test multicollinearity, and VIF≥10 indicates multicollinearity
between variables. The proportional hazards assumption was tested using Schoelfeld residuals, with p<0.05
constituting evidence for non-proportionality. Subgroup analyses were also performed separately in patients who
used corticosteroids and those who did not. PSM was used to balance the cofounders between the EOS≥2% and
EOS<2% groups. All p-values were two-tailed, and p < 0.05 was considered statistically signi�cant. Statistical
analyses were performed using STATA (Version 16; Stata Corp., College Station, TX, USA).

Results
Patient characteristics

A total of 3372 patients were included, and the 28-day mortality rate was 24.23% (817/3372). The �ow diagram for
patient selection was shown in Figure S1. Compared with 28-day survivors, non-survivors were older and had
signi�cantly lower EOS, weight, BMI, RBC, pH and a lower proportion of patients who suffered asthma, and they
had signi�cantly higher proportions of patients who suffered from COPD or sepsis, SAPS II on admission, WBC, the
proportions of corticosteroid use, tidal volume and minute ventilation. Sex, PLT and the proportions of patients who
suffered from diabetes were not signi�cantly different between survivors and non-survivors (Table 1). The
comparison results between the EOS≥2% group and EOS<2% group are shown in Table S1.

Clinical outcome characteristics
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The crude results of the comparisons of outcome characteristics between the EOS<2% and EOS≥2% groups are
shown in Table 2. Without adjusting for covariates, the EOS≥2% group had a signi�cantly lower 28-day mortality
rate (105/574 (18.29%) vs 712/2798 (25.45%), p< 0.001), ICU mortality rate (86/574 (14.98%) vs 581/2798
(20.76%), p=0.002) and hospital mortality rate (99/574 (17.25%) vs 688/2798 (24.59%), p<0.001) than the EOS<2%
group. In patients who did not use corticosteroids, the result was similar to the crude outcome, but this result was
not observed in patients who used corticosteroids (Table 2). The differences in the median length of ICU stay and
length of hospital stay were non-signi�cant between the EOS≥2% group and the EOS<2% group. Kaplan-Meier
survival curves depicting the 28-day survival distributions of patients with EOS≥2% or EOS<2% are presented in
Figure 1, and the comparison between the two groups showed that patients with EOS≥2% have signi�cantly better
survival (log rank test; p<0.001).

Relationship between eosinophils and 28-day mortality

To assess the relationship between EOS and 28-day mortality and to test whether the relationship varied by
corticosteroid used, three models were developed using Cox regression analyses (Table 3). Model 1 used all
patients included in our study, and we observed that EOS≥2% showed a signi�cant association with decreased 28-
day mortality (hazard ratio (HR)= 0.761; 95% con�dence interval (CI) =0.620-0.935, p=0.009) after adjustment for
SAP II, weight, minute ventilation and asthma. Model 2 used patients who did not use corticosteroids, and the
results were similar to those in Model 1, with a HR of 0.730 (95% CI =0.577-0.923, p=0.009) after adjusting for SAP
II, weight, minute ventilation and age. However, in Model 3, which used patients who used corticosteroids, EOS was
not included because p=0.231. We also detected an interactive effect of EOS and corticosteroids (p value for
interaction, p=0.006).

Outcomes after propensity score matching

A total of 574 matched pairs were obtained by a 1:1 matching algorithm after PSM. No signi�cant difference was
observed in any confounders between the two matched groups, indicating excellent matching among all pairs
(Table 4). We also graphically inspected the propensity scores between the groups (Figure 2). Among the 574
matched pairs, the 28-day mortality, ICU mortality, and hospital mortality rates were signi�cantly lower in the
EOS≥2% group than in the EOS<2% group. The length of ICU stay and the length of hospital stay were also shorter
in the EOS≥2% group than in the EOS<2% group after matching.

Discussion
In our large-sample study, we demonstrated that increased blood eosinophil counts were related with a signi�cantly
decreased risk of 28-day mortality after ICU admission in patients with ARDS. After adjustment for covariates, this
result remained consistent in the PSM analysis. However, an interaction was observed between blood eosinophil
counts and corticosteroid use. The relationship between blood eosinophils and 28-day mortality was detected only
in patients who did not use corticosteroid drugs, whereas this relationship was non-existent in patients who used
corticosteroids. Our study suggests that eosinophils play a possible protective role in patients with ARDS, which
has rarely been demonstrated previously. Recently, Zhu et al.[12] found that eosinophils can be grouped into
CD101+ and CD101- subtypes by the CD101 marker. CD101+ eosinophils may play a pro-in�ammatory role by
overexpressing alarmins. CD101- eosinophils, the eosinophil subtype most elevated in patients with ARDS, might
play a protective role in the in�ammatory process by preventing neutrophil recruitment and stimulating clean-up of
neutrophil debris through the production of protectin D1. This molecular mechanism supports our result.
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However, the relationship between blood eosinophils and outcome has not been consistently clari�ed in patients
with asthma and those with COPD. In asthma, Price et al.[7] reported that higher blood eosinophil counts are
associated with more severe exacerbations and poorer asthma control, while Håkansson et al.[6] found that a
lower blood eosinophil count was related to both one-year readmission and mortality. In COPD, Casanova’s
longitudinal study[17] showed that patients with higher blood eosinophil counts for 2 years were more inclined to
have a longer survival time. However, in a study conducted by Zysman et al.[18], no difference was found in the
symptom characteristics, lung function, exacerbation rate, and three-year survival rate between COPD patients with
higher blood eosinophil counts and those with lower blood eosinophil counts, suggesting that the relationship
between blood eosinophil counts and mortality reported in previous studies may be caused by population-speci�c
factors. We speculated that the contradictory results could be explained by the heterogeneity caused by the
balance of two eosinophil subtypes in patients with COPD and asthma. Additionally, we speculated that the
sensitivity of medicinal treatment was in�uenced by this balance relationship, which may affect patients’
outcomes. However, whether this heterogeneity also exists in patients with ARDS has not been reported in a
previous study, and further study should be conducted to �ll in this research gap.

The progression of ARDS is rapid; however, no speci�c pharmacotherapies have yet been demonstrated to
signi�cantly improve patient outcomes. Corticosteroids have been the most widely studied drugs, and they may
improve oxygenation and shorten mechanical ventilation times in ARDS[19]. However, no consistent result has
been reported regarding whether corticosteroids should be routinely used in ARDS patients. A randomized
controlled trial (RCT) conducted by Meduri et al.[20] found that methylprednisolone can signi�cantly improve
pulmonary and extrapulmonary organ dysfunction in patients with ARDS and reduce ICU mortality by
downregulating systemic in�ammation. Guidelines for corticosteroid insu�ciency (CIRCI) also suggest that
corticosteroids should be used in early moderate-to-severe ARDS[21]. However, in a clinical trial including 180
patients with ARDS, no bene�t of corticosteroids was found in terms of hospital survival; moreover, using
methylprednisolone two weeks after the onset of ARDS can signi�cantly increase the 60-day and 180-day mortality
rates[22]. A similar result was also detected in patients with sepsis-associated ARDS[23]. In our study, 28-day non-
survivors, compared with survivors, had a higher ratio of corticosteroid use, and the relationship between
eosinophils and 28-day mortality was non-existent in patients who used corticosteroids; this suggests that the
potential protective role of eosinophils in decreasing the mortality rate can be counteracted by corticosteroid use.
Although corticosteroids improve clinical symptoms to some extent, the clinical use of corticosteroids in ARDS
should be considered with caution, taking into account both the negative effects and the use time.

The large sample size from the MIMIC III database was our study strength, and it allowed deeper analysis under
full consideration of confounding variables and ensured robust results; however, the study also has limitations.
First, in our study patients were divided based on the maximum value of blood eosinophil counts within 72 h after
ICU admission. However, the eosinophils �uctuated with time and patient condition. The level of �uctuation and
variation tendency may affect patients’ prognoses, and this needs further study. Second, the best cut-off value of
eosinophils has yet to be determined. A cut off of 2% has been most commonly used in previous studies of
COPD[24]; therefore, we used 2% for our group standard, but this cannot avoid related bias. Third, missing data,
such as on blood eosinophil value and weight, are pervasive in the MIMIC-III database. Blood eosinophils are the
most important target variable in the present study; to avoid bias from estimating missing values, we excluded the
patients who had no data on the blood eosinophil count within the �rst 72 h of entering the ICU, which led to a loss
of many samples. The proportion of other missing data was less than 5% in this study, and we used the
corresponding mean/median value to replace the missing data; this methodology cannot avoid bias. Fourth, the
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subgroup analysis was conducted only according to whether corticosteroids were used within 24 h before ICU
admission to 72 h after. Whether the dose of corticosteroids and the time courses of the corticosteroid treatment
affect the relationship between eosinophils and the outcome of patients with ARDS needs to be explored in future
studies. Finally, the present study is a retrospective study which only allowed us to deduce the relationships among
the blood eosinophil count, corticosteroids, and mortality, and a de�nite causal relationship cannot be established.
Further studies, such as RCTs, are needed to verify this relationship.

Conclusion
Higher eosinophil counts are related to lower mortality in patients with ARDS. This relationship was not in�uenced
by confounders such as the characteristics of mechanical ventilation or the severity of disease. However, this result
was signi�cant only in patients who did not use corticosteroids. To de�nitively assess the protective role of blood
eosinophil counts in ARDS, larger RCTs are needed.
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Tables
Table 1 Comparisons of baseline characteristics between survivors and non-survivors.
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Variable Total (n=3372) Survivors (n=2555) Non-survivors (n=817) P

Age (years) 65.17 (53.00-76.68) 63.38 (51.51-75.27) 69.92 (57.17-80.17) <0.001

Male, n (%) 1861 (55.19%) 1414 (55.34%) 447 (54.71%) 0.753

Weight (kg) 81 (67.8-97.1) 82 (69-98.5) 77.5 (63.3-92.3) <0.001

BMI (kg/m2) 27.95 (23.92-33.16) 28.29 (24.28-33.33) 26.93 (22.64-32.01) <0.001

Comorbidities, n (%)        

COPD 588 (17.43%) 422 (16.52%) 166 (20.32%) 0.013

Asthma 223 (6.61%) 193 (7.55%) 30 (3.67%) <0.001

Diabetes 956 (28.35%) 736 (28.81%) 220 (26.92%) 0.30

Sepsis 2133 (63.26%) 1562 (61.14%) 571 (69.89%) <0.001

Severity of illness        

SAPS II 44 (35-55) 42 (34-52) 52 (44-63) <0.001

Laboratory data        

WBC (*10^9/L) 12.9 (8.9-18.2) 12.6 (8.8-17.7) 13.9 (9-19.3) 0.001

RBC (*10^9/L) 3.575 (3.11-4.11) 3.58 (3.13-4.12) 3.54 (3.07-4.07) 0.042

PLT (*10^9/L) 205 (144-285) 206 (150-279) 202 (127-302) 0.193

EOS initial (*10^9/L) 0.2 (0-1) 0.3 (0-1) 0.1 (0-0.6) <0.001

EOS min (*10^9/L) 0.2 (0-0.9) 0.2 (0-1) 0.1 (0-0.4) <0.001

EOS max (*10^9/L) 0.4 (0-1.1) 0.5 (0.1-1.3) 0.2 (0-1) <0.001

pH 7.35 (7.27-7.42) 7.36 (7.28-7.42) 7.33 (7.25-7.41) <0.001

Mechanical ventilation        

Tidal volume (mL/kg PBW) 6.61 (5.33-8.01) 6.51 (5.27-7.89) 6.85 (5.56-8.26) <0.001

Minute ventilation (L/min) 9.7 (7.9-12.1) 9.5 (7.8-11.8) 10.2 (8.1-13.2) <0.001

Corticosteroid use, n (%) 631 (18.71%) 404 (15.81%) 227 (27.78%) <0.001

Values are shown as the median (IQR) unless otherwise indicated.

Abbreviations: BMI, body mass index; COPD, chronic obstructive pulmonary disease; SAPS II, simpli�ed acute
physiology score II; WBC, white blood cell; RBC, red blood cell; PLT, platelet; EOS, blood eosinophil count; pH,
hydrogen ion concentration; PBW, predicted body weight; IQR, interquartile range.

 

Table 2 Comparisons of outcome characteristics between the EOS<2% and EOS≥2% groups.
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  Total (n=3372) Patients who used
corticosteroids (n=631)

Patients who did not use
corticosteroids (n=2741)

Variable EOS<2%
(n=2798)

EOS≥2%
(n=574)

P EOS<2%
(n=570)

EOS≥2%
(n=61)

P EOS<2%
(n=2228)

EOS≥2%
(n=513)

P

28-day
mortality,
n (%)

712
(25.45%)

105
(18.29%)

0.000 203
(35.61)

24
(39.34)

0.564 509
(22.85)

81
(15.79)

0.000

ICU
mortality,
n (%)

581
(20.76%)

86
(14.98%)

0.002 178
(31.23)

24
(39.34)

0.197 403
(18.09)

62
(12.09)

0.001

Hospital
mortality,
n (%)

688
(24.59%)

99
(17.25%)

0.000 202
(35.44)

23
(37.70)

0.725 486
(21.81)

76
(14.81)

0.000

Length
of ICU
stay
(days)

6.17
(3.71-
11.96)

6.08
(3.46-
12.38)

0.623 7.27
(4.33-
13.96)

9.08
(4.24-
12.29)

0.954 6 (3.5-
11.5)

6.04
(3.42-
12.58)

0.992

Length
of
hospital
stay
(days)

11.96
(7.29-
19.83)

11.67 (7-
21.042)

0.856 13.125
(7.88-
23.08)

13.42
(7.5-
16.92)

0.302 11.77
(7.21-
18.85)

11.54 (7-
21.29)

0.392

Abbreviations: EOS, blood eosinophil count; ICU, intensive care unit.

 

Table 3 Association between EOS and 28-day mortality

  Model 1 Model 2 Model 3

Variable HR 95% CI P HR 95% CI P HR 95% CI P

EOS 0.761 0.620-
0.935

0.009 0.730 0.577-
0.923

0.009 / / /

SAP II 1.037 1.032-
1.041

<0.001 1.037 1.031-
1.042

<0.001 1.033 1.024-
1.042

<0.001

Weight 0.993 0.990-
0.996

<0.001 0.993 0.989-
0.997

<0.001 / / /

Minute
ventilation

1.056 1.037-
1.075

<0.001 1.056 1.032-
1.079

<0.001 1.057 1.023-
1.092

0.001

Asthma 0.652 0.452-
0.940

0.022 / / / 0.359 0.147-
0.876

0.024

Sepsis / / / / / / 0.661 0.475-
0.920

0.014

Age / / / 1.002 1.000-
1.003

0.030 / / /
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Note: Associations of EOS with 28-day mortality were assessed by Cox regression models using a stepwise
backward method with p < 0.05. Twelve confounders with a p value <0.10 in the univariate analyses were included
in the Cox regression analyses: age, weight, BMI, COPD, asthma, sepsis, SAP II score, WBC, RBC, pH, tidal volume
and minute ventilation. Model 1 used all patients included in our study. The p value of the proportional hazards
assumption was 0.1465, and the mean VIF=5.17. Model 2 used patients who did not use corticosteroids. The p
value of proportional hazards assumption was 0.167, and mean VIF=6.05. Model 3 used patients who used
corticosteroids. The p value of the proportional hazards assumption was 0.113, and the mean VIF=5.07.

“/” indicates that the variable was not included into the model.

Abbreviations: BMI, body mass index; COPD, chronic obstructive pulmonary disease; SAPS II, simpli�ed acute
physiology score II; WBC, white blood cell; RBC, red blood cell; PLT, platelet; EOS, blood eosinophil count; pH,
hydrogen ion concentration; HR, hazard ratio; CI, con�dence interval; VIF, variance in�ation factor.

 

Table 4 Comparison of the covariates after propensity score matching

Variables EOS<2 (n=574) EOS≥2 (n=574) P

Age (years) 62.46 (49.74-74.48) 62.01 (50.83-74.55) 0.911

Weight (kg) 84.1 (70.9-101.9) 84.9 (72-100) 0.986

BMI (kg/m2) 28.81 (24.91-34.62) 29.20 (24.97-34.68) 0.905

COPD, n (%) 85 (14.81) 78 (13.59) 0.554

Asthma, n (%) 40 (6.97) 39 (6.79) 0.907

Sepsis, n (%) 373 (64.98) 381 (66.38) 0.619

SAPS II 43 (34-53) 42 (33-52) 0.545

WBC (*10^9/L) 11.1 (7.6-16.4) 11.2 (7.5-16.1) 0.976

RBC (*10^9/L) 3.45 (2.92-3.91) 3.44 (3.02-3.98) 0.285

pH 7.35 (7.28-7.42) 7.37 (7.29-7.43) 0.179

Tidal volume (mL/kg PBW) 6.40 (5.10-7.89) 6.29 (5.19-7.70) 0.708

Minute ventilation (L/min) 9.72 (8-12.2) 9.5 (7.8-12.1) 0.471

Clinical outcome      

28-day mortality, n (%) 136 (23.69) 105 (18.29) 0.025

ICU mortality, n (%) 118 (20.56) 86 (14.98) 0.013

Hospital mortality, n (%) 142 (24.74) 99 (17.25) 0.002

Length of ICU stay (days) 6.94 (4-13.29) 6.08 (3.46-12.38) 0.042

Length of hospital stay (days) 13.65 (8.33-22.83) 11.67 (7-21.04) 0.013
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Abbreviations: BMI, body mass index; COPD, chronic obstructive pulmonary disease; SAPS II, simpli�ed

acute physiology score II; WBC, white blood cell; RBC, red blood cell; pH, hydrogen ion concentration;

PBW, predicted body weight; ICU, intensive care unit.

Figures

Figure 1

Kaplan-Meier survival curve of the study population. Abbreviations: EOS, eosinophil count; ICU, intensive care unit.
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Figure 2

Kernel density plots of p-score before and after propensity score matching. Abbreviations: EOS, eosinophil count.
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