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Purpose: The purpose of the study was to explore the potential risk factors of mortality in patients with severe pneumonia during the 
omicron pandemic in South China in 2022.
Methods: Clinical data was collected from patients hospitalized with omicron COVID-19. Then, patients were categorized into the 
non-survival and survival groups. A comprehensive analysis was conducted to analyze the factors associated with negative outcome in 
individuals suffering from severe omicron COVID-19.
Results: In this study, 155 severe COVID-19 patients were included, comprising 55 non-survivors and 100 survivors. Non-survivors, 
in comparison to survivors, exhibited elevated levels of various biomarkers including neutrophil count, hypersensitive troponin T, urea, 
creatinine, C-reactive protein, procalcitonin, interleukin-6, plasma D-dimer, and derived neutrophil-to-lymphocyte ratio (dNLR) (P < 
0.05). They also displayed reduced lymphocyte count, platelet count, and albumin levels (P < 0.05) and were more prone to 
developing comorbidities, including shock, acute cardiac and renal injury, acute respiratory distress syndrome, coagulation disorders, 
and secondary infections. Platelet count (PLT) <100 × 10^/L, interleukin-6 (IL-6) >100 pg/mL, and dNLR >5.0 independently 
contributed to the risk of death in patients suffering from severe COVID-19.
Conclusion: PLT, IL-6, and dNRL independently contributed to the risk of mortality in patients with severe pneumonia during the 
2022 omicron pandemic in South China.
Keywords: COVID-19, omicron, severe infection, dNLR, risk factors

Introduction
Throughout the COVID-19 pandemic, a multitude of SARS-CoV-2 variants have surfaced, exhibiting variances in both 
transmissibility and clinical impact. Initially detected in Botswana on November 11, 2021, the omicron (B.1.1.529) 
variant was first reported in South Africa on November 24, 2021.1,2 On November 26, 2021, the World Health 
Organization (WHO) formally classified omicron as a variant of significant concern.1 The initial case of omicron within 
mainland China was officially reported on December 9, 2021, which subsequently precipitated a widespread outbreak in 
southern China in December 2022.3 To date, the omicron variant has been identified in 215 countries.4

Various studies have shown that the clinical manifestations of infection for omicron were comparatively milder than 
those for delta.5–10 Estimates of vaccine efficacy reveal a reduced level of protection against symptomatic omicron 
infection compared to delta, which is mild after the primary vaccination series. However, this protection improves to 
a moderate degree against symptomatic infection and demonstrates a high efficacy in preventing hospitalization after the 
administration of a booster dose.11 It is crucial to note that China’s vaccination rates for booster shots remain low. 
Consequently, a significant number of patients were admitted with severe pneumonia during the omicron wave in 
southern China in 2022, and death is a serious adverse outcome for these severe patients. A detailed understanding is 
needed of the characteristics and related factors that influence mortality in patients suffering from severe COVID-19.

Previous studies have observed a decrease in the immune response in patients with COVID-19, resulting in laboratory 
parameter changes (particularly those that are related to complete blood count and inflammation).12 In addition, the 
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relationship between laboratory parameters and the severity, but not the mortality of COVID-19 had also been studied.13 

Still, the severity of the disease was primarily determined by its clinical symptoms. Therefore, analyzing early laboratory 
indicators is important to predict the progression of severe diseases and thus prevent adverse outcomes. A novel 
biomarker of systemic inflammation, the derived neutrophil-to-lymphocyte ratio (dNLR), defined as the absolute 
neutrophil count/[white cell count—absolute neutrophil count], has exhibited prognostic implications in various cancer 
categories.14,15 International studies have underscored its association with inflammation severity in COVID-19 patients.16 

Notably, comprehensive national data concerning its association with death in severe omicron COVID-19 cases are 
presently lacking.

In this research, we aimed to analyze the characteristics and risk factors associated with mortality in patients with 
severe omicron COVID-19.

Methods
Ethics
The research was a retrospective design. Our research had been verified and authorized by the Institutional Ethics 
Committee of Nanfang Hospital (study identifier NFEC-2023-446) and conducted following the principles of the 
Helsinki Declaration of 1964 and its subsequent revisions. Every patient has given written informed consent, agreed 
to adhere to the protocol, and allowed the publication of their medical record details in an anonymous manner.

Study Population
The minimum sample size was calculated, and 155 patients with severe omicron COVID-19 who were hospitalized in the 
department of infectious diseases and intensive care units in Nanfang Hospital of Southern Medical University in 
Guangzhou, China, between December 1, 2022, and February 5, 2023, were selected to participate in the study as 
subjects. Inclusion criteria: (1) ≥18 years old; (2) laboratory confirmed omicron SARS-CoV-2 infection; (3) clinical 
classification consistent with severe or critical type; (4) all patients and their families had been informed and signed 
informed consent forms. Exclusion criteria: (1) incomplete medical records; (2) patients who were unwilling to 
participate in this study.

Operational Definition
Severe is defined as meeting any of the following criteria: ①Experiencing respiratory distress with a respiratory rate of 
≥30 breaths/min; ②Having finger oxygen saturation ≤93% while inhaling air at rest; ③Partial pressure of oxygen in the 
arterial blood (PaO2)/oxygen concentration at the time of inspiration (FiO2) ≤300 mmHg; ④Increasing severity of 
clinical signs, and imaging of the lungs showing a lesion that had progressed >50% within 24–48 h. Critical is defined as 
respiratory failure requiring mechanical ventilation, shock, and other organ failure requiring ICU care. The above 
diagnoses and clinical classification were made according to the NIH COVID-19 Treatment Guidelines.17 The criteria 
for defining sepsis and septic shock were established using the 2016 Third International Consensus Definition.10 The 
diagnosis of secondary infection was established upon the manifestation of clinical signs or symptoms of pneumonia or 
bacteremia in patients, coupled with the identification of a new pathogen through positive cultures derived from 
specimens taken from lower respiratory tract or blood samples after admission.18 Acute kidney injury diagnosis followed 
the clinical practice guidelines of the Kidney Disease Improving Global Outcomes (KDIGO) organization,19 while the 
diagnosis of acute respiratory distress syndrome (ARDS) was made based on the criteria outlined in the Berlin 
Definition.20 An acute cardiac injury was diagnosed by serum levels above 99th percentiles of upper reference limits, 
or by new abnormalities on ECG and echocardiography. Coagulopathy was operationally defined as a 3-second 
prolongation of prothrombin time or a 5-second prolongation of the activated partial thromboplastin time.18

Data Collection
Baseline clinical data of all enrolled inpatients were collected, including age, gender, vital signs, duration of hospitaliza-
tion, smoking history, pre-existing chronic conditions, and associated complications. Laboratory metrics included blood 
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cell count, albumin, total bilirubin, urea, creatinine, C-reactive protein, procalcitonin, IL-6, hypersensitive troponin T, 
plasma fibrinogen, and D-dimer. Additionally, we introduced dNLR, defined by the absolute neutrophil count/[white cell 
count-absolute neutrophil count], into the analysis to investigate its association with adverse outcomes in severe omicron 
COVID-19 cases.

Statistical Analysis
In this study, G*Power 3.1.9.7 (https://g-power.apponic.com/) was used to perform a power calculation. For 80% power 
with α set at 0.05, a total sample size of 128 participants was needed. Categorical variables and continuous variables were 
reported as frequency with percentage and the median with interquartile range (IQR), respectively. Chi-square tests and 
Wilcoxon rank-sum test were used to determine the differences between groups. Restricted cubic spline (RCS) was 
utilized to show the non-linear relationship among neutrophil count, lymphocyte count, platelet count, interleukin-6, 
hypersensitive troponin t, dNLR and mortality in patients with severe omicron COVID-19. Based on their clinical 
significance, we stratified the above six indicators. After that, we performed univariate and multivariate logistic 
regression to analyze what factors are associated with a poor prognosis for patients with severe COVID-19. The 
correlation between dNLR and relevant clinical and biochemical factors was examined using the Spearman correlation 
coefficient. It was considered statistically significant if the significance level was less than 0.05. The statistical analysis 
was performed in strict adherence to the prescribed statistical methods utilizing GraphPad Prism (v8.0, GraphPad 
software), SPSS (v26.0), and R v4.2.2.

Results
Demographic Characteristics and Clinical Symptoms in Patients with Severe Omicron 
COVID-19
A total of 203 adult patients were hospitalized in the department of infectious diseases and the intensive care units, at 
Nanfang Hospital in Guangzhou and tested positive for SARS-CoV-2 RNA from December 1, 2022 to February 5, 2023. 
Final analysis included 155 inpatients after excluding 36 non-severe patients and 12 inpatients whose medical records did 
not have critical information. Figure 1 depicts the selection process of the study. Fifty-five patients died, of which 41 died 
during hospitalization, and the other 14 died during follow-up after discharge; 100 patients were cured and discharged. 

Total patients tested positive for SARS-CoV-2 RNA

(n=203)

Clinical classification consistent with severe or critical type 

(n=167)

Clinical classification as mild or common 

(n=36)

Missing critical information 

(n=12)

Patients enrolled in final analysis

(n=155)

Figure 1 Flow chart for patient selection.
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There was a significant difference between survival and non-survival groups in respiratory rate (P < 0.001), dyspnea (P <  
0.001), white blood cell (P = 0.022), lymphocyte (P = 0.001), neutrophil (P = 0.003), platelet (P < 0.001), albumin (P =  
0.049), total bilirubin (P = 0.049), urea (P < 0.001), creatinine (P < 0.001), C-reactive protein (P = 0.008), procalcitonin 
(P < 0.001), IL-6 (P < 0.001), hypersensitive troponin T (P < 0.001), D-dimer (P = 0.005), shock (P < 0.001), acute 
cardiac injury (P < 0.001), acute kidney injury (P < 0.001), acute respiratory distress syndrome (P < 0.001), coagulopathy 
(P < 0.001), secondary infection (P < 0.001), and dNLR (P < 0.001), a new serological biomarker. Patients’ detailed 
characteristics are shown in Table 1.

Table 1 The Demographics and Clinical Characteristics of Patients Enrolled

Median (IQR)

Total (N = 155) Non-Survival (N = 55) Survival (N = 100) P-value

Age 73.0(60.0–83.0) 75.0(68.0–85.0) 75.0(68.0–85.0) 0.074

Hospitalization time 11.0(7.0–16.0) 11.0(6.0–17.0) 11.0(7.0–16.0) 0.690
Sex, Female n (%) 45 (29.0) 13(23.6) 32(32.0) 0.272

Smoking, n (%) 55 (35.5) 21(38.2) 34(34.0) 0.603

Heart rate, bpm 93.0(82.0–104.0) 95.0(85.0–107.0) 93.0(80.0–104.0) 0.394
Respiratory rate, bpm 18.0(16.0–22.0) 20.0(18.0–26.0) 18.0(16.0–20.0) 0.000

SBP, mmHg 127.0(112.0–138.0) 125.0(106.0–135.0) 128(113.0–141.0) 0.190

DBP, mmHg 76.0 (67.0–85.0) 74.0 (62.0–86.0) 76.0 (69.0–85.0) 0.236
MAP, mmHg 92.0(84.0 −102.0) 90.0(79.0–101.0) 93.0(85.0–102.0) 0.200

Fever, n (%) 145 (93.5) 53 (96.4) 92 (92.0) 0.290

Dyspnea, n (%) 88 (56.8) 42 (76.4) 46 (46.0) <0.001
Co-morbidity

Hypertension, n (%) 92 (59.4) 33 (60.0) 59 (59.0) 0.903

Diabetes, n (%) 51 (32.9) 22 (40.0) 29(29.0) 0.163
Chronic kidney disease, n (%) 28 (18.1) 13 (23.6) 15 (15.0) 0.181

Laboratory findings

White blood cell count, ×10*9/L 7.6(4.9–11.6) 8.7(5.7–15.5) 7.2(4.8–10.6) 0.022
Lymphocyte count, ×10*9/L 0.7(0.4–1.1) 0.5(0.3–1.0) 0.8(0.5–1.4) 0.001

Neutrophil count, ×10*9/L 6.3(3.6–9.6) 7.4(4.1–13.9) 5.3(3.3–8.7) 0.003

Haemoglobin, g/L 116.0(91.0–131.0) 106.0(88.0–123.0) 120.0(97.3–132.8) 0.052
Platelet count, ×10*9/L 181.0(117.0–245.0) 140.0(81.0–214.0) 195.1(149.0–278.5) 0.000

Albumin, g/L 33.3(29.9–38.6) 30.1(26.7–33.9) 35.4(31.7–40.3) 0.049

Total bilirubin, umol/L 8.9(6.3–14.9) 10.6(7.1–18.4) 8.6(6.0–13.8) 0.049
UREA, mmol/L 7.4(4.9–17.9) 14.6(8.3–26.0) 6.3(4.3–8.9) 0.000

Creatinine, μmol/L 89.0(72–205.3) 153.0(81.0–345.0) 84.0(64.0–117.5) 0.000

C-reactive protein, mg/L 82.4(26.0–159.1) 121.2(54.7–195.5) 58.4(20.4–148.5) 0.008
Procalcitonin, ng/mL 0.35(0.15–4.00) 1.38(0.31–8.69) 0.24(0.11–1.47) 0.000

IL-6, pg/mL 57.3(18.1–231.0) 144.0(40.6–452.0) 37.3(14.3–88.6) 0.000

Hypersensitive troponin t, ng/mL 0.02(0.01–0.09) 0.06(0.02–0.23) 0.02(0.01–0.04) 0.000
Fbg C, g/L 5.2(3.8–6.7) 4.7(3.1–6.6) 5.2 (4.2–6.7) 0.166

D-dimer, ug/mL 2.0(0.9–7.6) 3.2(1.4–8.0) 1.7(0.7–5.1) 0.005

Novel serological indicator
dNLR 4.6(2.7–8.2) 6.8(5.0–12.8) 3.9(2.0–5.5) 0.000

Complications

Shock, n (%) 50(32.3) 39(70.9) 11(11.0) <0.001
Acute cardiac injury, n (%) 24(15.5) 17(30.9) 7(7.0) <0.001

Acute kidney injury, n (%) 39(25.2) 26(47.3) 13(13.0) <0.001

ARDS, n (%) 35(22.6) 23(41.8) 12(12.0) <0.001
Coagulopathy, n (%) 49(31.6) 31(56.4) 18(18.0) <0.001

Secondary infection, n (%) 70(45.2) 46(83.6) 27(27.0) <0.001

Note: Continuous variables are expressed as the median (IQR); P<0.05 was considered statistically significant. 
Abbreviations: bpm, beats per minute; SBP, systolic blood pressure; DBP, diastolic blood pressure; MAP, mean arterial; IL-6, interleukin-6; 
ARDS, acute respiratory distress syndrome; dNLR, derived neutrophil-to-lymphocyte ratio.
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Analysis of Factors Associated with Death in Severe Omicron COVID-19 Patients
Restricted cubic spline suggested the relationship among neutrophil count, lymphocyte count, platelet count, interleukin- 
6, hypersensitive troponin t, dNLR, and mortality was no-linear (all p for non-linearity <0.05; Figure 2). In univariate 
logistic regression analysis, age (OR = 1.026, 95% CI 1.003–1.049; P = 0.025), neutrophil count >6.5×10^9/L (OR = 
2.737, 95% CI 1.386–5.406; P = 0.004), lymphocyte count <0.74 × 10*9/L (OR = 4.000, 95% CI1.955–8.182; P < 
0.001), platelets count <100×10^9/L (OR = 5.778, 95% CI 2.401–13.902, P < 0.001), interleukin-6 >100pg/mL (OR = 

Figure 2 Non-linear relationship among neutrophil count, lymphocyte count, platelet count, interleukin-6, hypersensitive troponin t, dNLR and mortality in severe patients 
using restricted cubic spline.
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4.580, 95% CI 2.246–9.339; P < 0.001), dNLR >5.0 (OR = 8.735,95% CI 4.074 −18.730; P < 0.001), hypersensitive- 
troponin-t >0.02ng/mL (OR = 7.788, 95% CI 3.336 −18.179, P < 0.001), procalcitonin (OR = 1.040, 95% CI 1.009 
−1.072, P = 0.012), C-reactive protein (OR = 1.004, 95% CI 1.001–1.008, P = 0.022), D-dimer (OR = 1.051, 95% CI 
1.000 −1.104, P = 0.048), acute cardiac injury (OR = 5.944, 95% CI 2.281–15.487, P < 0.001), acute kidney injury (OR 
= 6.000, 95% CI2.730–13.185, P < 0.001), acute respiratory distress syndrome (OR =5.271,95% CI2.352–11.810, P < 
0.001), coagulopathy (OR = 5.884, 95% CI 2.814–12.305, P < 0.001), secondary infection (OR = 16.185, 95% CI 6.924– 
37.833, P < 0.001) were associated with death (Table 2). The final multivariate logistic regression analysis (Table 2) 
showed that platelets count <100 × 10^9/L (OR = 11.038,95% CI 3.165–38.495, P < 0.001), interleukin-6 >100pg/mL 
(OR = 2.558, 95% CI 1.072–6.106, P = 0.034) and dNLR >5.0 (OR = 6.555, 95% CI 2.572–16.705; P < 0.001) were 
significantly correlated with poor prognosis, suggesting that platelets count <100 × 10^9/L, interleukin-6 >100 pg/mL, 
and dNLR >5.0 were the independent risk factors of death in severe omicron COVID-19.

Correlation Analysis of Potential Marker of dNLR with Other Indicators
The dNLR significantly correlated with age (r = 0.160, P = 0.047), monocyte (r = 0.226, P = 0.004), albumin (r = 0.342, 
P < 0.001), urea (r = 0.353, P < 0.001), fibrinogen C (r = 0.168, P = 0.036), procalcitonin (r = 0.198, P = 0.013), and 
C-reactive protein (r = 0.392, P < 0.001). dNLR was independently associated with death in severe omicron patients. The 
findings are illustrated in Figure 3.

Discussion
In this retrospective study, several risk factors for death were identified among adults hospitalized with severe COVID- 
19. Particularly, when platelets count <100 × 10^9/L, interleukin-6 >100pg/mL, and dNLR >5.0 were present on 
admission, the odds of death were higher. In non-survivors, elevated levels of neutrophil count, blood infection indicators 
such as interleukin-6, C-reactive protein, procalcitonin, high-sensitivity cardiac troponin T, and plasma D-dimer were 
observed. Additionally, decreased levels of lymphocyte count and albumin were more commonly seen, consistent with 
findings from prior studies.21–23

The derived neutrophil-to-lymphocyte ratio (dNLR) exhibits a correlation with systemic inflammatory status and 
disease activity. Higher dNLR has been reported associated with the development of death in various cancer types.15,24 

Additionally, dNLR is a variable in risk-scoring models which associate with critical illness in COVID-19 patients.25 

Several studies have recognized its independent significance in affecting mortality.16,26 Similarly, our study confirmed 

Table 2 Logistic Regression Analysis on the Risk Factors of Death in Severe COVID-19 Patients

Variables Univariate Analysis Multivariate Analysis

OR 95% CI P OR 95% CI P

Age 1.026 1.003–1.049 0.025

Neutrophil count (>6.5×10*9/L) 2.737 1.386–5.406 0.004 2.139 0.809–5.655 0.125
Lymphocyte count (<0.74×10*9/L) 4.000 1.955–8.182 0.000

Platelet count (<100×10*9/L) 5.778 2.401–13.902 0.000 11.038 3.165–38.495 0.000
Interleukin-6 (>100pg/mL) 4.580 2.246–9.339 0.000 2.558 1.072–6.106 0.034

Derived neutrophil-to-lymphocyte ratio (dNLR >5.0) 8.735 4.074–18.730 0.000 6.555 2.572–16.705 0.000

Hypersensitive-troponin-t (>0.02 ng/mL) 7.788 3.336–18.179 0.000
C-reactive protein 1.004 1.001–1.008 0.022

Procalcitonin 1.040 1.009–1.072 0.012

D-dimer 1.051 1.000–1.104 0.048
Acute cardiac injury 5.944 2.281–15.487 0.000

Acute kidney injury 6.000 2.730–13.185 0.000

Acute respiratory distress syndrome 5.271 2.352–11.810 0.000
Coagulopathy 5.884 2.814–12.305 0.000

Secondary infection 16.185 6.924–37.833 0.000
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Figure 3 Correlation of dNLR with other clinical variables. dNLR level by age (A), MONO (B), ALB(C), UREA(D), Fbg-c(E), PCT(F), and CRP(G). 
Abbreviations: MONO, monocyte count; ALB, albumin; Fbg-c, plasma fibrinogen; PCT, Procalcitonin; CRP, C-reactive protein.
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that dNLR >5.0 was associated with death in patients with severe omicron infection. The dNLR was derived from the 
following equation: absolute neutrophil count/[white cell count—absolute neutrophil count], and the assumption that the 
white blood cell count is primarily composed of lymphocytes and neutrophils. Subtracting the neutrophil count from the 
white blood cell count yields a value that approximates the lymphocyte count. Sun et al showed that patients with 
COVID-19 have the lowest lymphocyte count and the highest neutrophil count during the severe phase of the disease.27 

Additionally, during the severe phase, Wang et al reported rising neutrophils and declining lymphocytes in several 
COVID-19 patients.28 According to Barnes et al, COVID-19 patients have extensive neutrophil infiltration in their 
pulmonary capillaries.29

Neutrophils are major components among the leukocyte population that migrate from the venous system to the 
immune system. As a result, they release reactive oxygen to damage DNA and release viruses. Therefore, antibody- 
dependent cell-mediated cytotoxicity (ADCC) has the ability to directly eliminate viruses, reveal viral antigens, and 
activate both humoral and cellular immunity.30 Furthermore, in addition to interacting with diverse cellular communities, 
NEU also produces cytokines and other effector substances, like circulating vascular endothelial growth factor (VEGF). 
In turn, angiogenesis, growth, and metastasis of tumors are facilitated by VEGF.31 Notably, COVID-19 patients exhibit 
significantly elevated expressions of VEGF-A and VEGF-C compared to those observed in healthy tissues,32 and 
a decrease in VEGF and VEGFR expression significantly inhibits organ and tissue damage. In addition, the initiation 
of NEU can be prompted by viral-associated inflammatory mediators, including IL-8, TNF-alpha, and G-CSF, along with 
interferon-gamma factors produced in endothelial and lymphocyte cells.33–35

Immune response in humans, when triggered by a viral infection, primarily depends on lymphocytes,36 while 
systemic inflammation has a notable suppressive effect on cellular immunity, leading to a significant decrease in 
CD4+ T lymphocytes and an increase in CD8+ suppressor T lymphocytes.37 Consequently, virus-induced inflammation 
leads to an increased dNLR. This elevated dNLR may, in turn, facilitate the progression of COVID-19 and contribute to 
an unfavorable prognosis.

Previously, thrombocytopenia has been identified as a potential cause of death in cases of SARS and MERS.38,39 In 
the study, we found that thrombocytopenia was also considered a risk factor of poor prognosis. In patients with COVID- 
19, reduced TPO production, increased platelet clearance, a dysfunctional BM microenvironment, lung damage, and 
antiviral drugs may contribute to thrombocytopenia, leading to DIC.40

IL-6, also known as Interleukin-6, has a vital function in immune and inflammatory reactions.41 In this study, an 
increased level of IL-6 has been identified as an independent risk factor of poor prognosis. This finding is supported by 
several previous studies.42,43 IL-6 typically helps maintain immune homeostasis and combats infections by regulating the 
immune response, promoting inflammation, and modulating platelet function.44 However, in severe COVID-19 cases, 
excessively elevated IL-6 levels can trigger a cytokine storm, resulting in ARDS and thrombosis. This excessive 
inflammation affects pulmonary responses and viral replication, potentially resulting in multi-organ failure and, in 
some cases, death.45,46 In summary, while IL-6 is essential for the immune response, its overexpression in severe 
COVID-19 can have detrimental effects on the patient’s health, leading to a poorer prognosis.

The study found that age was related to death in univariate logistic regression, but a multivariate logistic regression 
showed age was not an independent risk factor. Despite prior research indicating a substantial association between 
disease severity and age,21,26,47 When compared with the general population of positive cases of COVID-19, an Italian 
study found no age disparities among those admitted to ICU with the disease.48 Consequently, this discovery implies that 
age, when considered independently, does not act as a solitary risk factor for ICU admission.

Certainly, there are some limitations to our study. First, the sample size might limit the interpretation of our findings. 
Future studies with larger samples size and rigorous design are needed to further elucidate the related factors of mortality 
in severe COVID-19 patients. Second, due to the nature of the retrospective study, certain laboratory tests such as lactate 
dehydrogenase and serum ferritin assessments were not conducted in all patients. Consequently, their role in influencing 
adverse prognosis may be underestimated. Third, our study aimed to examine severe inpatients infected with omicron in 
southern China at the end of 2022. Due to limited antiviral drug supply, critical patients were prioritized for treatment, 
our analysis did not encompass a comprehensive evaluation of therapeutic interventions. Fourth, due to this study’s 
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single-center design and lack of comprehensive coverage of all hospitalized patients. Our case fatality ratio observed in 
our research may not accurately reflect severe omicron COVID-19 mortality.

Conclusion
In summary, in this retrospective study, for patients with platelets count <100 × 10^9/L, interleukin-6 >100 pg/mL, and 
dNLR >5.0 measured at admission, they may have higher risks for the development of death, prevention and early 
warning should be taken to reduce mortality.
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