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Predictive value of inflammatory factors
and lymphocyte counts in tracheal intubation
and death after infection with COVID-19

Zhongying Xu'", Guomin Jin*" and Debao Zhang'"

Abstract

Objective This study aims to investigate the prognostic significance of inflammatory cytokines and lymphocyte
levels in predicting disease progression among patients with COVID-19 infection.

Methods Ninety-two hospitalized COVID-19 patients were retrospectively included as subjects for this study. General
clinical information and various indicators, including lymphocyte count, interleukin-2 (IL-2), interleukin-6 (IL-6),
interleukin-8 (IL-8), interleukin-10 (IL-10), tumor necrosis factor (TNF), were collected. All patients received treatment
according to the ninth edition of the guidelines for COVID-19. Incidences of endotracheal intubation and mortality
within 28 days were observed.

Results 1.In the analysis of intubation impact, multivariate analysis identified age, immunoglobulins, lymphocytes,
and IL-6 as independent risk factors. When analyzing the impact on patient mortality, multivariate analysis revealed
age, prealbumin, and BNP as independent risk factors. 2. Lymphocyte count and inflammatory factors demonstrated
predictive value for endotracheal intubation in COVID-19 patients. The critical lymphocyte count value was 0.91, with
a sensitivity of 38.8%, specificity of 92.9%, and AUC of 0.687 (95% Cl: 0.580-0.795). The critical IL-6 value was 38.21,
with a sensitivity of 81%, specificity of 63.3%, and AUC of 0.771 (95% Cl: 0.6670.872). The area under the ROC curve for
IL-8, IL-10 and TNF is 0.665, 0.712 and 0.648, respectively. 3.Lymphocyte count and inflammatory factors also exhibited
predictive value for death in COVID-19 patients. The critical lymphocyte count value was 0.56, with a sensitivity of
71.2%, specificity of 57.5%, and AUC of 0.641 (95% Cl: 0.528-0.754). The critical IL-6 value was 53.05, with a sensitivity
of 75%, specificity of 71.2%, and AUC of 0.770 (95% Cl: 0.6690.870). The area under the ROC curve for IL-8, IL-10 and
TNF is 0.687, 0.683 and 0.636, respectively.

Conclusion Elevated inflammatory factors and decreased lymphocyte levels have prognostic value for predicting
endotracheal intubation and mortality in COVID-19 patients, providing valuable insights for clinicians in anticipating
disease progression.
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Introduction

Coronavirus (COVID-19) infection is an acute and severe
respiratory infectious ailment induced by a novel coro-
navirus. Numerous recent studies have substantiated a
compelling association between the severity of COVID-
19 and the heightened release of inflammatory factors
coupled with lymphocytopenia. The vigilant monitoring
of alterations in inflammatory factors and lymphocyte
counts proves instrumental in tracking disease progres-
sion and conducting comprehensive disease assessments.
In the present investigation, we retrospectively examined
the dynamics of inflammatory factors and lymphocyte
profiles in COVID-19 patients, delving into the predic-
tive significance of their levels in the context of disease
progression.

Materials and methods

General information

A retrospective study was executed, encompassing indi-
viduals afflicted with COVID-19 who were admitted to
the Intensive Care Department in the North District of
Suzhou City Hospital between December 1, 2022, and
February 28, 2023. Inclusion Criteria:1. Conformity to
the diagnostic criteria outlined in the “Diagnosis and
Treatment Protocol for Novel Coronavirus Pneumonia
(Version 9)” Specifically, individuals must satisfy one of
the following conditions: (1) Positive nucleic acid test for
novel coronavirus; (2) In the case of individuals not vacci-
nated against novel coronavirus, both novel coronavirus-
specific immunoglobulin IgM and IgG antibodies must
test positive.2. Fulfillment of the severe diagnosis criteria
detailed in the “Diagnosis and Treatment Protocol for
Novel Coronavirus Pneumonia (Version 9)”. This entails
meeting any of the following criteria: (1) Respiratory dis-
tress with a respiratory rate>30 breaths/min; (2) Resting
oxygen saturation<93%; (3) Arterial partial pressure of
oxygen (PaO2)/fraction of inspired oxygen (FiO2)<300
mmHg; (4) Progressive deterioration of clinical symp-
toms, accompanied by a significant advancement of
pulmonary lesions visible on imaging, indicating>50%
progression within 24—48 h.3. Age>18 years, irrespec-
tive of gender.4. Provision of informed consent by the
subjects’ next of kin, who voluntarily participated in
this study.Exclusion Criteria:1. Conditions necessitating
tracheal intubation or resulting in fatality, such as cere-
bral infarction, cerebral hemorrhage, acute myocardial
infarction, etc.2. Primary immunodeficiency diseases,
acquired immunodeficiency diseases, congenital respira-
tory tract anomalies, congenital heart diseases.3. Con-
ditions deemed by the researcher, past or present, that
could influence the study outcome, including malignant
tumors, severe liver or kidney diseases, hematologi-
cal diseases, etc.4. Comprehensive data were extracted
from hospital records, encompassing general clinical
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information (e.g., age, gender, presence of underlying dis-
eases, etc.), laboratory test results (e.g., IL-6, lymphocyte
count, etc.), and subjects’ prognostic outcomes (whether
intubated, deceased, or condition improved). All subjects
received treatment in accordance with the “Diagnosis
and Treatment Protocol for Novel Coronavirus Infection
(Version 9)” All variables were measured or recorded
upon admission. Comprehensive data were extracted
from the inpatient medical records, and all subjects
received treatment in accordance with the ninth edition
of the Guidelines for the Diagnosis and Treatment of
novel coronavirus infection. The dataset included general
clinical information, results from laboratory tests, and
prognostic outcomes for the patients under scrutiny. This
study was granted ethical approval (KL901392) by the
Affiliated Suzhou Hospital of Nanjing Medical University
Review Board.

Monitoring index and method

The laboratory tests encompassed a range of param-
eters, including white blood cell count, lymphocyte
count, hypersensitive C-reactive protein (CRP), pro-
calcitonin, prealbumin, albumin and B-type natriuretic
peptide (BNP). Inflammatory factors under investiga-
tion included IL-1f, IL-2, IL-6, IL-8, IL-10 and TNF. The
study monitored the occurrences of tracheal intubation
and mortality within a 28-day period.

Statistical method

SPSS 20 statistical software was used for analysis. The
mean of measurement data with a normal distribution
was expressed as (mean=standard deviation (SD), while
the median and quartiles of measurement data with a
non-normal distribution were expressed as the median
and interquartile range (IQR). Independent sample t
test was used for quantitative variables conforming to
normal distribution; otherwise, Wilcoxon rank sum test
was used. Chi-square tests were used for both sets of
qualitative data. The statistical data were expressed as
frequency, and chi-square test was used for comparison
between groups. The ROC curve was drawn using the
results of diagnostic tests to calculate the optimal criti-
cal value of inflammatory factors and lymphocyte counts
for predicting tracheal intubation and death in patients
infected with COVID-19. Bilateral test was used in all
the comparisons, and P<0.05 was considered statistically
significant.

Results

Clinical characteristics of patients

Following the exclusion of cases with incomplete data, a
total of 92 patients ultimately fulfilled the enrollment cri-
teria, as outlined in Table 1.
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Table 1 Clinical characteristics of tracheal intubation group and control group
Tracheal intubation group Control group t/z p

Age(years) 80.35+9.03 7424+ 1540 -2.28 0.03
Sex n(male) 43(30) 49(34) -0.04 097
PH 7.39+0.06 7.39+0.06 -0.51 0.61
PCO,(mmHg) 3831+10.01 36.25+7.73 -1 027
PO,(mmHg) 93.44+£56.64 79.53+17.92 -1.54 0.13
Lac(mmol/L) 1.80(1.50,2.20) 1.80(1.55,2.10) -0.15 0.88
BNP(pg/ml) 244.00(160.00,701.00) 172(64.00,341.50) -1.76 0.08
Prealbumin(mg/L) 72.58+4599 107.49+70.77 276 0.01
Albumin(g/L) 30.55+£3.95 30.68+4.18 0.16 0.88
Immunoglobulin(g/L) 3145+4.18 28.14+6.25 -2.94 0.00
CRP(mg/L) 105.31+70.77 89.73+£62.29 -1.12 0.26
Leucocyte(10%/L) 9.20+549 6.21(4.87,9.74) -0.83 041
Neutrophil(1 0%/L) 8.19+£5.20 6.85+£4.69 -1.29 0.20
Lymphocyte(]Og/L) 0.57+0.28 0.96+0.89 2.88 0.01
PCT(ng/mL) 0.82(0.22,2.93) 0.69(0.27,1.16) -1.14 0.25
Comorbidities

Diabetes 48(52.17%) 44(47.82%) 1.15 0.28

Cardiovascular disease 47(51.08%) 45(48.91%) 0.16 0.69

Cerebral infarction 32(34.78%) 60(65.21%) 0.80 037

Hypertension 52(56.52%) 40(43.47%) 0.30 0.58
Lac, lactate; CRP, hypersensitive C-reactive protein; PCT, procalcitonin
Table 2 Variable and multivariable analysis of endotracheal intubation and mortality in patients with COVID-19 infection
Variable Univariate analysis of Multivariate analysis of endotracheal Univariate analysis of Multivariate analysis of

endotracheal intubation intubation mortality mortality
HR(95%Cl) p HR(95%Cl) p HR(95%Cl) p HR(95%Cl) p

Age 1.05(1.00-1.10) 004  1.09(1.03-1.15) 000  1.05(1.00-1.10) 003  1.05(1.00-1.11) 0.04
PH 5. 85( 1-517444) 061 4.22(0.01-3887.42) 068
PCO, 03(0.98-1.08) 0.27 1 02(0 97-1.07) 047
PO, 01(1.00-1 ) 0.13 01(1.00-1.02) 0.16
LAC 00(0.79-1 27) 0.98 01(0.80-1.27) 0.96
BNP 00(1.00-1.00) 0.08 1 OO( .00-1.00) 0.05  1.00(1.00-1.00) 0.02
Prealbumin 0. 99(0 98-1.00) 001 1.00(0.98-1.01) 039 0. 99(0 98-1.00) 002 0.99(0.99-1.00) 0.02
Albumin 0. 99(0 90-1.10) 0.86 01(0.91-1.12) 0.83
Immunoglobulin 15(1.04-1 27) 001 1.13(1.00-1.28) 004 1. 10( .005-1.21) 004  1.06(0.97-1.17) 022
CRP 00(1.00-1.01) 0.26 1.00(1.00-1.01) 041
Leucocyte 03(0.96-1.11) 043 1.06(0.98-1.15) 0.14
Neutrophil 06(0.97-1.15) 0.20 1.08(0.99-1.18) 0.09
Lymphocyte 0. 13(0 04-0.51) 0.00 0.09(0.01-0.72) 0.02 0.78(0.39-1.57) 049
PCT .03(0.99-1.07) 0.16 1.03(0.99-1.07) 0.14
IL-6 101(1 .00-1.01) 001  1.01(1.00-1.01) 001 1.00(1.00-1.00) 0.28
IL.-8 1.00(1.00-1.01) 0.15 1 OO( .00-1.01) 0.15
I-10 1.03(1.00-1.07) 0.05 01(0.99-1.03) 0.23
TNF 1.11(0.98- 126) 0.11 107(098 1.16) 0.16

Variable and multivariable analysis of endotracheal
intubation and mortality in patients with COVID-19
infection (Table 2)

In the analysis of intubation impact, univariate analysis
indicated that age, prealbumin, immunoglobulins, lym-
phocytes, and IL-6 were prognostic risk factors. Further
multivariate analysis identified age, immunoglobulins,
lymphocytes, and IL-6 as independent risk factors. When

analyzing the impact on patient mortality, univariate
analysis showed that age, prealbumin, immunoglobulins,
and BNP were prognostic risk factors, while multivariate
analysis revealed age, prealbumin, and BNP as indepen-
dent risk factors.
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The predictive efficacy of tracheal intubation in patients
infected with COVID-19 is depicted through the
assessment of inflammatory factors and lymphocyte
counts (Fig. 1)

The predictive parameters for tracheal intubation in
COVID-19 infection were determined as follows: a criti-
cal value of 0.91 for lymphocyte count, exhibiting a sensi-
tivity of 38.8%, specificity of 92.9%, and an AUC of 0.687
(95% CI: 0.580-0.795). For IL-6, the critical value was
38.21, with a sensitivity of 81%, specificity of 63.3%, and
an AUC of 0.771 (95% CI: 0.6670.872). In the case of IL-8,
a critical value of 54.09 corresponded to a sensitivity of
61.9%, specificity of 75.5%, and an AUC of 0.665 (95% CI:
0.545-0.771). For IL-10, the critical value was 5.05, dem-
onstrating a sensitivity of 71.4%, specificity of 65.3%, and
an AUC of 0.712 (95% CIL: 0.6010.813). The TNF cutoff
was 1.98, with a sensitivity of 52.4%, specificity of 73.5%,
and an AUC of 0.648 (95% CI: 0.530-0.756). All p-values
were less than 0.05.

The predictive efficacy of death in patients infected

with COVID-19 is depicted through the assessment of
inflammatory factors and lymphocyte counts (Fig. 2)

For predicting death in COVID-19 infection, the criti-
cal values and associated parameters were determined as
follows: a lymphocyte count critical value of 0.56, with a
sensitivity of 71.2%, specificity of 57.5%, and an AUC of
0.641 (95% CI: 0.528-0.754). The critical value for IL-6
was 53.05, with a sensitivity of 75%, specificity of 71.2%,
and an AUC of 0.770 (95% CI: 0.6690.870). In the case of
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IL-8, a critical value of 54.09 corresponded to a sensitiv-
ity of 62.5%, specificity of 63.5%, and an AUC of 0.687
(95% CI: 0.5780.796). For IL-10, the critical value was
5.05, with a sensitivity of 70%, specificity of 63.5%, and an
AUC of 0.683 (95% CI: 0.5740.792). The tumor necrosis
factor threshold was 0.98, demonstrating a sensitivity of
90%, specificity of 34.6%, and an AUC of 0.636 (95% CI:
0.5230.749). All p-values were less than 0.05.

Discussion

Over the preceding three years, the global dissemination
of COVID-19 infection has been widespread. While the
majority of patients exhibit mild symptoms and a favor-
able prognosis, a noteworthy subset, comprising 14%
of cases, progresses to severe illness, and an additional
5% reaches a critical state [1]. The global mortality rate
stands at approximately 3.4%, with observational studies
underscoring the heightened risk associated with comor-
bidities such as obesity, cardiovascular disease, diabetes,
chronic respiratory disease, hypertension, and cancer,
which contribute to an increased mortality rate [2]. For
example, a study by Alexander Liu [3] highlighted that
FLR (Ferritin to Lymphocyte Ratio) exhibits a sensitiv-
ity of 86% and specificity of 30% in predicting inpatient
mortality, with an AUC of 0.60 (95% CI: 0.53-0.67).
Moreover, FLR demonstrates negative predictive values
of 86%, 85%, and 93% for excluding death, non-invasive
ventilation requirements, and critical illness (intubation
and/or admission to the intensive care unit). Addition-
ally, research by Aygun [4] demonstrated that the ferritin
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Fig. 1 ROC curve analysis of endotracheal intubation in predicting novel coronavirus infection by inflammatory factors and lymphocytes
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Fig. 2 ROC curve analysis of inflammatory factors and lymphocytes predicting death from COVID-19 infection

to lymphocyte ratio had an area under the curve of 0.909
in predicting mortality among COVID-19 patients. The
study by Benjie Xiao [5] identified the optimal cutoff
value for CLR (C-reactive Protein to Lymphocyte Ratio)
in predicting adverse short-term clinical outcomes as
21.25, with a sensitivity of 72.3% and specificity of 86%.
Following binary logistic regression analysis, an elevated
CLR emerged as an independent risk factor for adverse
short-term clinical outcomes in COVID-19 patients.Con-
sequently, there is a pressing need to identify and monitor
early-stage disease progression through the exploration
of markers for timely intervention and improved clinical
outcomes.

The immune response and the emergence of a cyto-
kine storm are pivotal factors in the onset and progres-
sion of COVID-19. Numerous studies have consistently
demonstrated elevated serum levels of proinflammatory
cytokines in individuals affected by COVID-19. More-
over, the administration of anti-inflammatory drugs in
the treatment of COVID-19 further underscores the fun-
damental role of inflammation in the disease’s evolution
[6]. Through a retrospective analysis of medical records
encompassing 92 patients, our study revealed a positive
correlation between inflammatory markers, notably the
extent of lymphocyte count decline, as well as the levels
of IL-6, IL-8, IL-10, and tumor necrosis factor, and the
severity of the disease.

A plethora of experimental studies and clinical trials
have consistently established a direct correlation between
the occurrence of a “cytokine storm” and the ensuing

tissue damage, as well as the unfavorable prognosis asso-
ciated with severe lung disease in COVID-19 [7]. The
pathogenesis of COVID-19 triggers a robust inflamma-
tory response involving a complex array of mediators,
prominently including IL-6 and IL-10 [8]. These ver-
satile cytokines are synthesized at the site of inflamma-
tion and are subsequently released into the bloodstream
by various cell types, including macrophages, lympho-
cytes, endothelial cells, epithelial cells, and fibroblasts,
particularly during instances of sepsis and acute organ
dysfunction.

Recent investigations have delineated that, during
COVID-19 infection, pathogenic T cells can actively
secrete IL-6 and granulocyte-macrophage colony-stim-
ulating factor (GM-CSF). Furthermore, CD14+and
CD16+inflammatory monocytes activated by GM-CSF
exhibit an increased secretion of inflammatory fac-
tors, including IL-6 [9]. Given the pivotal role of IL-6 in
orchestrating the acute phase response, its potential as
a prognostic biomarker has been extensively explored in
the context of sepsis and various acute organ dysfunc-
tions. Plasma and/or bronchoalveolar IL-6 levels have
emerged as early biomarkers of lung injury in COVID-19
patients, with predictive value extending to prolonged
mechanical ventilation time, organ dysfunction, and the
incidence and mortality associated with lung disease [10].

A comprehensive systematic review and meta-anal-
ysis, encompassing 10 cohort studies and involving
1798 patients, revealed elevated IL-6 levels in individu-
als affected by COVID-19 [11]. Among hospitalized
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COVID-19 patients grappling with severe complications,
a staggering 86.8% exhibited significantly heightened IL-6
levels, with 22.9% experiencing an elevation exceeding
tenfold [12]. Another study reported serum IL-6 levels
reaching 517+796 pg/mL in patients with severe acute
respiratory syndrome. In contrast, recovered patients
demonstrated a gradual decline in cytokine levels, stabi-
lizing at 68.8+£25.9 pg/mL [13]. In our study, multivariate
analysis identified age, immunoglobulins, lymphocytes,
and IL-6 as independent risk factors. There are stud-
ies [14, 15] indicating that elevated IL-6 and continuous
noninvasive ventilation may lead to barotrauma, such as
pneumothorax, pneumomediastinum and subcutaneous
emphysema. However, our study did not find the above-
mentioned complications. Considering the potential bias
in analysis results due to the number of cases, we plan to
expand the sample size in the future to validate the afore-
mentioned findings.

In the comparison of cytokine levels between COVID-
19 patients and healthy controls, most cytokines exhib-
ited a moderate increase of approximately 20%. Notably,
IL-10 demonstrated a 37% increase, while IL-6 showed
a substantial elevation of 100% [10]. Regarding disease
severity, the levels of TNF-q, IL-2, IL-6, and IL-10 in the
severe group were significantly higher than those in the
moderate group, with statistical significance. However,
when compared to the critical group, only the levels of
IL-6 and IL-10 exhibited an increase [10]. Specifically, the
IL-6 level in the severe group was markedly higher than
that in the moderate group [46.4 (10.0-205.0) vs. 20.05
(5.40-41.75)], and the moderate group demonstrated
higher levels than the mild group [20.05 (5.40-41.75) vs.
9.30 (3.9-15.0)]. A statistically significant difference in
IL-6 levels was observed between the severe and mild
COVID-19 groups [16].

The findings from this study underscore a direct cor-
relation between the extent of lymphocyte reduction
and the heightened risk of tracheal intubation and mor-
tality among patients, aligning with similar conclusions.
Specifically, the percentage of lymphocytes in the severe
group was significantly lower than that in the mild group
[8.90 (5.6—16.7) vs. 21.90 (10.90-29.8)], and the percent-
age of lymphocytes in the moderate group was also lower
than that in the mild group [17] (7.52-21.62) vs. 21.90
(10.90-29.8)]. Notably, there was no significant differ-
ence in the percentage of lymphocytes between moderate
and severe patients [16].

Numerous studies have reported a noteworthy increase
in the neutrophil-lymphocyte ratio among severe
COVID-19 patients after a one-month follow-up [17],
with the ability to predict 28-day mortality [18]. Labora-
tory indicators, including low lymphocyte count, elevated
CRP, D-dimer, ferritin, cardiac troponin, and IL-6 levels,
have been identified in various studies as valuable tools
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for assessing the severity of COVID-19. Moreover, these
indicators can serve as effective means for risk stratifica-
tion among severe and fatal COVID-19 patients [19].

Elevated plasma levels of IL-2, IL-6, IL-10, G-CSF, IFN-
Y, and TNF were observed in ICU patients compared to
non-ICU patients [20], suggesting an association between
cytokine storms and disease severity, as well as adverse
outcomes including death. The trio of IL-10, IL-6, and
IP-10 has been identified as predictive of the subsequent
clinical progression of COVID-19 [21]. TNF-q, primar-
ily produced by monocytes and macrophages, is synthe-
sized by B cells, T cells, and fibroblasts. Notably, TNF-a
is implicated in bronchial hyperreactivity, directly exac-
erbating respiratory epithelial inflammation by inducing
the release of inflammatory cytokines such as GM-CSF,
IL-8, and intercellular adhesion molecules (ICAM:s). This
cascade results in a reduction of airway diameter and
an increase in respiratory epithelial neutrophils. Addi-
tionally, TNF-a induces neutrophils to release MMP-9,
contributing to irreversible changes through pulmonary
fibrosis [22]. As a pivotal inflammatory amplifier and
coordinator in acute inflammatory responses, TNF-a
exerts its activity by interacting with and activating two
receptors, TNF receptor 1(TNFR1) and TNFR2, to trans-
duce signals [23].

Blocking the TNF-mediated inflammatory response
has been shown to rapidly reduce IL-6 and IL-1 levels in
individuals with active inflammation. Notably, data from
inflammatory bowel disease patients revealed that out of
116 individuals infected with COVID-19, 99 patients who
received anti-tumor necrosis factor treatment recovered
without hospitalization. Moreover, those undergoing
anti-TNF treatment exhibited a more favorable prognosis
[24].

While IL-6 proves to be a valuable indicator for severe
COVID-19 cases, IL-8 demonstrates enhanced efficacy
in signaling the progression from mild to severe disease.
The serum IL-8 level in mild patients surpassed that in
healthy individuals, and in severe patients, it exhibited
a further increase. ROC analysis revealed that the area
under the curve for IL-8 (0.9776) was higher than that
for IL-6 (0.8417), signifying that IL-8 outperformed IL-6
in distinguishing COVID-19 patients from healthy indi-
viduals [25].

To assess the prognostic impact of IL-6 and IL-8 on
disease outcomes, Li et al. monitored the fluctuations in
IL-6 and IL-8 concentrations during disease progression
in COVID-19 patients with varying clinical scores, repre-
senting a composite of multiple physiological indicators
associated with COVID-19. Notably, IL-8 levels exhib-
ited a strong correlation with the clinical scores of diverse
patients across multiple time points. In contrast, IL-6
levels remained comparatively low at most time points,
except in patients with exceptionally high clinical scores.
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Consequently, Li et al. demonstrated that IL-8 may serve
as a promising biomarker for predicting the prognosis of
COVID-19 [25].

In conclusion, inflammatory markers, particularly
IL-6, IL-8, IL-10, tumor necrosis factor, and lymphocyte
counts, exhibit a positive correlation with the severity
of COVID-19. Controlling the cytokine storm through
the use of cytokine antagonists and immunomodula-
tors has been shown to enhance the survival rate among
infected patients. Therefore, targeted therapy focusing
on inflammatory cytokines holds promise for benefiting
patients and improving the efficacy of antiviral treatment
for those with COVID-19. However, given the intricate
nature of the inflammatory network, targeting a singu-
lar inflammatory signaling pathway may prompt a com-
pensatory immune response downstream. Consequently,
simultaneous targeting of multiple inflammatory targets
emerges as a promising treatment approach. The data
presented in this paper, coupled with the authors’ per-
spective, suggests that combining inflammation inhibi-
tors with other COVID-19 treatment modalities may
yield greater efficacy than standalone treatments. The
detection of inflammatory markers can assist clinicians
in monitoring and evaluating the severity and progno-
sis of COVID-19. A dynamic analysis of the fluctuating
levels of inflammatory factors and lymphocytes can con-
tribute to the development of more scientific and rational
treatment plans in subsequent stages of patient care.

However, our study has some limitations that need to
be emphasized: firstly, the study is a single-center, small-
sample retrospective study; secondly, there is a lack of
monitoring data on mechanical ventilation parameters,
such as ventilator mode, peak airway pressure, plateau
pressure, transpulmonary pressure, PEEP, etc.; thirdly,
we believe that during the peak of the epidemic from
December 2022 to February 2023, patient mortality
may have been influenced by factors such as inadequate
human and material resources; fourthly, there was a fail-
ure to dynamically monitor changes in inflammatory
markers and lymphocyte counts.
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