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Background: The Omicron variant of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
is highly transmissible but causes less severe disease compared to other variants. However, its association
with sepsis incidence and outcomes is unclear. This study aimed to investigate the incidence of Omicron-
associated sepsis, as per the Sepsis 3.0 definition, in hospitalized patients, and to explore its relationship with
clinical characteristics and prognosis.

Methods: This multicenter retrospective study included adults hospitalized with confirmed SARS-CoV-2
infection across six tertiary hospitals in Guangzhou, China from November 2022 to January 2023. The
Sequential Organ Failure Assessment (SOFA) score and its components were calculated at hospital admission
to identify sepsis. Outcomes assessed were need for intensive care unit (ICU) transfer and mortality. Receiver
operating characteristic curves evaluated the predictive value of sepsis versus other biomarkers for outcomes.
Results: A total of 299 patients (mean age: 70.1+14.4 years, 42.14% female) with SOFA score were
enrolled. Among them, 152 were categorized as non-serious cases while the others were assigned as the
serious group. The proportion of male patients, unvaccinated patients, patients with comorbidity such as

diabetes, chronic cardiovascular disease, and chronic lung disease was significantly higher in the serious
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than non-serious group. The median SOFA score of all enrolled patients was 1 (interquartile range,
0-18). In our study, 147 patients (64.19%) were identified as having sepsis upon hospital admission,
with the majority of these septic patients (113, representing 76.87%) being in the serious group,
the respiratory, coagulation, cardiovascular, central nervous, and renal organ SOFA scores were all
significantly higher in the serious compared to the non-serious group. Among septic patients, 20 out of
49 (40.81%) had septic shock as indicated by lactate measurement within 24 hours of admission, and the
majority of septic patients were in the serious group (17/20, 76.87%). Sepsis was present in 118 out of
269 (43.9%) patients in the general ward, and among those with sepsis, 34 out of 118 (28.8%) later required
ICU care during hospitalization. By contrast, none of the patients without sepsis required ICU care.
Moreover, the mortality rate was significantly higher in patients with than without sepsis.

Conclusions: A considerable proportion of patients infected with Omicron present with sepsis upon
hospital admission, which is associated with a poorer prognosis. Therefore, early recognition of viral sepsis

by evaluation of the SOFA score in hospitalized coronavirus disease 2019 patients is crucial.

Keywords: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2); Omicron; sepsis; Sequential Organ

Failure Assessment (SOFA)

Submitted May 19, 2023. Accepted for publication Jan 19, 2024. Published online Feb 27, 2024.

doi: 10.21037/jtd-23-808

View this article at: https://dx.doi.org/10.21037/jtd-23-808

Introduction

Sepsis is a condition characterized by life-threatening organ
dysfunction due to a dysregulated host response to infection.
Organ dysfunction in patients with sepsis is estimated

Highlight box

Key findings

* About two-thirds hospitalized patients with Omicron infection had
developed sepsis at hospital admission.

* Omicron-associated sepsis patients had a poorer prognosis than
those without sepsis.

What is known and what is new?

® During alpha, beta, and delta epidemic, the incidence of severe
acute respiratory syndrome coronavirus 2-associated sepsis was
77.9% in the intensive care unit (ICU) but only 33.3% in the
general ward, from where 17.7% of patients were finally admitted
to the ICU.

* A considerable proportion of patients with Omicron infection
presented with sepsis at hospital admission, and sepsis in these

patients is associated with a poorer prognosis.

What is the implication, and what should change now?

® This study highlights the importance of early recognition of viral
sepsis by evaluating the Sequential Organ Failure Assessment
(SOFA) score in hospitalized coronavirus disease 2019 (COVID-19)
patients. Evaluation of the SOFA score should be applied for early
recognition of sepsis in COVID-19 patients.
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using the Sequential Organ Failure Assessment (SOFA)
score (1). A multicenter cross-sectional survey in mainland
China demonstrated that the incidence of sepsis was about
20% in the intensive care unit (ICU), whereas the 28-day
mortality rate was as high as 35.5% (2). According to the
World Health Organization, manifestations of sepsis and
septic shock can be the final pathway of infection by highly
transmissible pathogens of public health concern, such
as avian and swine influenza viruses or coronaviruses (3).
A recent meta-analysis indicated that the incidence of
sepsis associated with severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2-associated sepsis) was 77.9%
in the ICU but only 33.3% in the general ward, from
where 17.7% of patients were finally admitted to the
ICU (4). However, that meta-analysis included mainly
retrospective observational studies, most of which did not
describe the SOFA score, resulting in great heterogeneity
in the incidence rate of sepsis and its impact on patients’
prognoses. Additionally, the epidemic strains during the
study period were alpha, beta, and delta. In November
2021, a new SARS-CoV-2 variant of concern, Omicron, was
reported in South Africa (5) and has since been the dominant
variant. The Omicron variant is reportedly associated
with different biological patterns, and the in-hospital
outcomes are better than those of the other variants (6).
However, data regarding the incidence and prognosis of
Omicron-associated sepsis in China are lacking.
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We therefore performed a multicenter retrospective study
to investigate the incidence of Omicron-associated sepsis
according to the Sepsis 3.0 definition (1) in hospitalized
patients and evaluate the relationship of Omicron-associated
sepsis with patients’ clinical characteristics and prognosis
in Guangzhou, south China. We present this article in
accordance with the STROBE reporting checklist (available
at https://jtd.amegroups.com/article/view/10.21037/jtd-23-
808/rc).

Methods
Study population and participating centers

We conducted a multicenter retrospective study of
patients in six tertiary hospitals in Guangzhou, China:
The First Affiliated Hospital of Guangzhou Medical
University, The Second Affiliated Hospital of Guangzhou
Medical University, The Third Affiliated Hospital of
Guangzhou Medical University, The Fourth Affiliated
Hospital of Guangzhou Medical University, The Affiliated
Cancer Hospital and Institute of Guangzhou Medical
University, and Guangzhou Eighth People’s Hospital of
Guangzhou Medical University. The study was conducted
in accordance with the Declaration of Helsinki (as revised
in 2013) and ethical approval was obtained from the ethics
committee of The First Affiliated Hospital of Guangzhou
Medical University (No. ES-2023-015-01) on January
11, 2023. As all six participating hospitals were affiliated
with Guangzhou Medical University, they conducted the
study under this approval. The requirement for informed
consent was waived because of the retrospective nature of
the study.

Adult patients hospitalized for treatment of SARS-CoV-2
infection from November 2022 to January 2023 were
enrolled. The inclusion criteria were an age of >18 years,
an available SOFA score, confirmation of SARS-CoV-2
infection by antigen or nucleic acid detection, and SARS-
CoV-2 infection as the main reason for hospitalization.
The exclusion criteria were an age of <16 years,
incomplete clinical data, and patients deemed unsuitable
for participation in the study according to the researcher’s
judgment.

Data collection

The baseline characteristics, exposure, and outcomes
were predefined to reduce the inherent bias in this
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retrospective study. All abstractors were intensive or

respiratory physicians who had been trained by the primary

investigator of this study. All the collected data were
checked by two other researchers, and a third researcher
settled disagreements regarding different interpretations.

A standardized data collection instrument with clear

criteria for recording both categorical and quantitative

variables was shared. All data were collected from the
hospital information system at each center. Data regarding
the participants’ inpatient hospital course were censored

10 days after the last inclusion; thus, all data collection

was completed in each hospital on 1 February 2023. The

baseline characteristics included demographic data, medical
history, vaccination status, physiologic variables at hospital
presentation, inflammatory biomarkers [leukocyte count
and concentrations of interleukin-6 (IL-6), C-reactive
protein (CRP), and procalcitonin (PCT)], and SOFA score

(general score and organ-specific scores).

Omicron lineages BA.5.2 and BF.7, which together
accounted for 97.5% of all local infections as per genomic
sequencing, were the dominant SARS-CoV-2 variants of
concern during the study period in China (7). Omicron-
associated viral sepsis was defined as SARS-CoV-2 infection
with a SOFA score of >2, whereas septic shock was defined
as sepsis with a lactate concentration of >2 mmol/L
according to the Sepsis 3.0 definition (1). The severity of
SARS-CoV-2 infection was classified based on the current
Chinese diagnosis and treatment program (8) as follows.

% Mild: upper respiratory tract infection is the main
manifestation, with symptoms such as pharyngeal
discomfort, cough, and fever.

%  Moderate: persistent high fever is present for
>3 days and/or symptoms such as cough or
shortness of breath are present; however, the
respiratory rate is <30 breaths/min, and the oxygen
saturation is >93% on room air at rest. Chest
imaging shows the characteristic manifestations of
SARS-CoV-2 pneumonia.

% Severe: patients meet at least one of the following
conditions that cannot be explained by other
reasons: (I) shortness of breath and respiratory
rate of >30 breaths/min; (II) oxygen saturation
of <93% on room air at rest; and/or (III) arterial
partial pressure of oxygen (PaO,)/oxygen uptake
concentration (Fi0,) ratio of <300 mmHg.

% Ciritical: patients meet at least one of the following
conditions: (I) mechanical ventilation is required
because of respiratory failure; (II) shock is present;
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Table 1 Baseline characteristics at hospital presentation

Variable Values (n=299)
Age (years) 70.1x14.4
Female 126 (42.14)
BMI, kg/m’ 22.86 (19.65-24.57)
Vaccination' 142 (60.42)
Clinical classification

Non-serious group 152 (50.8)

Serious group 147 (49.2)
Diabetes 88 (29.43)
Chronic cardiovascular disease 168 (56.19)
Chronic lung disease 67 (22.41)
Chronic kidney disease 24 (8.03)
Chronic liver disease 12 (4.01)
Chronic nervous disease 23 (7.69)
Malignant tumor 22 (7.36)
Immunosuppression therapy 12 (4.01)

Data are presented as number (percentage), median (interquartile
range) or mean standard deviation. Non-serious group: patients
with mild and moderate SARS-Cov-2 infection; Serious group:
patients with severe and critical SARS-Cov-2 infection. T, the
data of 235 patients were analyzed because of missing data.
BMI, body mass index; SARS-Cov-2, severe acute respiratory
syndrome coronavirus 2.

and/or (II) transfer to the ICU is required because
of other organ failure.

In our study, we assigned patients with mild and
moderate SARS-Cov-2 infection to the non-serious group
and patients with severe and critical SARS-Cov-2 infection
to the serious group.

Objectives and clinical outcomes

The primary objective of this study was to investigate the
incidence of Omicron-associated sepsis in hospitalized
patients with Omicron infection. Sepsis was diagnosed
based on the Sepsis 3.0 definition, which requires a SOFA
score of 2 or higher in a patient with omicron infection.
The incidence in the general ward, in the ICU, in the non-
severe group, and in the severe group was respectively
investigated. We also compared the patients’ baseline
clinical characteristics, biological characteristics, and

© Journal of Thoracic Disease. All rights reserved.

individual organ SOFA scores between the non-serious
group and serious group.

A secondary objective was to evaluate the predictive effect
of Omicron-associated sepsis on the patient’s prognosis. For
this purpose, two main patient outcomes were measured:
the need for transfer to the ICU and the survival status.
Another secondary objective was to compare the predictive
effect of sepsis and other inflammatory biomarkers.

Statistical analysis

The patients’ characteristics were evaluated in the whole
population and each predefined group. Categorical
variables were expressed as number (percentage) and
quantitative variables as mean + standard deviation or
median [interquartile range (IQR)], depending on their
distribution. The univariate analysis was performed by
Pearson’s Chi-squared test or Fisher’s chi-square test for
categorical variables and by the #-test or Wilcoxon’s signed-
rank test for quantitative variables. A receiver operating
characteristics (ROC) curve was drawn to evaluate and
compare the predictive value of the SOFA score, 1L-6
concentration, CRP concentration, PCT concentration, and
leukocyte count for the patient’s mortality and whether the
patients needed to be transferred to the ICU, and Pearson’s
Chi-squared test was used to evaluate the correlation
between the SOFA score and the IL.-6 concentration, CRP
concentration, PCT concentration, and leukocyte count.
A two tailed P value of <0.05 was considered statistically
significant. Multiple imputation was not performed to
address missing data because the rate of missing data in the
present study was not high.

Statistical analyses were performed using SPSS Version
20.0 IBM Corp., Armonk, NY, USA).

Results

In total, 836 patients were retrospectively screened. Among
them, 299 patients with complete data on SOFA scores were
enrolled.

Baseline characteristics at hospital presentation

The mean age of the population was 70.1+14.4 years, and
126 (42.14%) patients were female. The median body
mass index was 22.86 kg/m’ (IQR, 19.65-24.57 kg/m’).
Among the population, only 142 (60.42%) patients
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Table 2 Comparison of patients’ total and individual organ SOFA scores in non-serious group and serious group at hospital presentation

Variable Serious group (n=147) Non-serious group (n=152) P value
SOFA total 5[2-9] 0 [0-1] <0.001
SOFA classification, n (%) <0.001
>2 113 (76.87) 34 (22.37)
<2 34 (23.13) 118 (77.63)
SOFA score
Respiration 1[0-3] 0 [0-0] <0.001
Coagulation 0 [0-0] 0 [0-0] 0.018
Liver 0 [0-0] 0 [0-0] 0.109
Cardiovascular 0 [0-1] 0 [0-0] <0.001
CNS 0 [0-0] 0 [0-0] <0.001
Renal 0 [0-1] 0 [0-0] <0.001

Data are presented as number (percentage) or median [interquartile range]. Non-serious group: patients with mild and moderate SARS-
Cov-2 infection; Serious group: patients with severe and critical SARS-Cov-2 infection. SOFA, Sequential Organ Failure Assessment; CNS,
central nervous system; SARS-Cov-2, severe acute respiratory syndrome coronavirus 2.

were vaccinated. Chronic cardiovascular disease was the
most common basic disease, followed by diabetes. More
details are shown in Table 1. Among the 299 patients,
152 were in the non-serious group and the others were
in the serious group. The proportions of male patients
and unvaccinated patients were significantly higher in
the serious than non-serious group (63.27% vs. 52.63%,
P=0.042 and 62.1% wvs. 17.6%, P<0.001, respectively). In
terms of morbidities, the proportions of diabetes, chronic
cardiovascular disease, and chronic lung disease were
significantly higher in the serious than non-serious group
(all P<0.05); however, there was no significant difference
in the white blood cell count, lymphocyte count, or
platelet count between the two groups at admission.
More details are shown in Table S1.

Incidence of Omicron-associated sepsis at bospital
admission

The median SOFA score of all enrolled patients was 1
(IQR, 0-18). The mean SOFA score was significantly
lower in the non-serious group than in the serious group
{0 [0-1] ws. 5 [2-9], respectively; P<0.001} (7able 2).
According to the SOFA score, 147 (64.19%) patients
fulfilled the Sepsis 3.0 criteria and were diagnosed
with Omicron-associated sepsis at hospital admission.
Among them, most patients (n=113, 76.87%) were in the

© Journal of Thoracic Disease. All rights reserved.

serious group. Of the patients with sepsis, the individual
organ SOFA scores for the respiratory, coagulation,
cardiovascular, central nervous, and renal systems
were significantly higher in the serious group than in
the non-serious group (all P<0.05) (Table 2, Figure I).
Finally, among the patients with sepsis, 49 underwent
lactate measurement within 24 hours of admission. Of
these, 20 out of 49 (40.81%) exhibited septic shock, and
most of them were in the serious group (17/20, 85%).

Impact of sepsis on patients’ prognosis

Of the 299 patients, 30 were directly admitted to the ICU,
and the other 269 were in the general ward at admission.
Sepsis was present in 118 (43.9%) patients in the general
ward, and of these patients, 34 (28.8%) later needed to be
transferred to the ICU during hospitalization. By contrast,
no patients without sepsis required transfer to the ICU
(P<0.001). In addition, the mortality rate was significantly
higher among patients with than without sepsis (19.73% us.
0.66%, respectively; P<0.001). However, the length of in-
hospital stay was similar between patients with and without
sepsis. Patients with sepsis received more glucocorticoid
therapy than those without sepsis (72.41% vs. 47.37%,
respectively; P<0.001), but there was no significant
difference in the use of antiviral drugs between the
two groups (Zable 3).
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Figure 1 Comparison of patients’ total and individual organ SOFA scores in non-serious group and serious group at hospital presentation.

Each box compares the proportions of patients with different total or individual organ SOFA scores between the serious group and non-

serious group. The proportions of different colors represent the proportions of patients with corresponding scores. **, P<0.01; ***, P<0.001.

Non-serious group: patients with mild and moderate SARS-Cov-2 infection; Serious group: patients with severe and critical SARS-Cov-2

infection. SOFA, Sequential Organ Failure Assessment; CNS, central nervous system; SARS-Cov-2, severe acute respiratory syndrome

coronavirus 2.

Predictive effect of sepsis and other inflammmatory
biomarkers

The white blood cell count was significantly higher
in patients with than without sepsis [(10.11+5.7 vs.
7.66+3.39)x10%/L, respectively; P<0.001], while the
platelet count was significantly lower [(194.62+101.96 vs.
296.11297.56)x10°/L, respectively; P<0.001]. The IL-6,
CRP, and PCT concentrations were significantly higher
in patients with than without sepsis (P<0.001), while the
lymphocyte count was not significantly different between
the two groups (1able 3).

An ROC curve with the SOFA score and other
inflammatory biomarkers was drawn to predict transfer to
the ICU (Figure 2). We found that the CRP concentration
had the highest predictive value [area under the ROC curve
(AUC) =0.706, 95% confidence interval (CI): 0.496-0.917,
P=0.096], followed by the SOFA score (AUC =0.602,
95% CI: 0.412-0.792, P=0.410), PCT concentration
(AUC =0.537, 95% CI: 0.342-0.732, P=0.763), and IL-6
concentration (AUC =0.512, 95% CI: 0.311-0.714, P=0.92).

© Journal of Thoracic Disease. All rights reserved.

The AUC of the lymphocyte count was only 0.440. Next,
we evaluated the correlation between the SOFA score and
these markers, and the results showed that the SOFA score
was well correlated with the CRP concentration (r=0.503,
P<0.01), followed by the IL-6 concentration (r=0.503,
P<0.01) and PCT concentration (r=0.267, P<0.01). By
contrast, the SOFA score had no correlation with the
lymphocyte count (r=-0.108, P=0.09).

We drew another ROC curve with the SOFA score and
other inflammatory biomarkers to predict patient mortality
(Figure 3). We found that the IL-6 concentration had the
best predictive value (AUC =0.765, 95% CI: 0.553-0.977,
P=0.014), followed by the SOFA score (AUC =0.710,
95% CI: 0.538-0.882, P=0.052), PCT concentration
(AUC =0.537, 95% CI: 0.265-0.809, P=0.731), CRP
concentration (AUC =0.536, 95% CI: 0.309-0.763,
P=0.737), and lymphocyte count (AUC =0.346, 95% CI:
0.140-0.552, P=0.155). The correlation between the SOFA
score and these markers was also evaluated, and the result
showed that the SOFA score was well correlated with the
CRP concentration (r=0.433, P<0.01), followed by the PCT

7 Thorac Dis 2024;16(2):1313-1323 | https://dx.doi.org/10.21037/jtd-23-808
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Table 3 Comparison of clinical outcomes, treatment characteristics, and inflammatory biomarkers between patients with and without sepsis

Variable Sepsis (n=147) Non-sepsis (n=152) P value
Transferred to ICU" 34 (28.8) 0(0) <0.001
LOS in hospital, d 7.87+3.90 6.632+2.97 0.120
Mortality 29 (19.73) 1(0.66) <0.001
White blood cell count (x10°%/L) 10.11+5.7 7.66+3.39 <0.001
Lymphocyte count (x10%/L) 2.56+9.88 3.311+9.20 0.512
Platelet count (x10%L) 194.62+101.96 296.11+97.56 <0.001
Lactate (mmol/L) 1.61+1.52 1.32+0.69 0.336
IL-6% (U/mL) 0.000

<7 9(10.11) 37 (36.63)

7-149.9 63 (70.77) 61 (60.40)

150-250 3(3.37) 3(2.97)

>250 14 (15.73) 0(0)
CRP® (mg/L) <0.001

<10 29 (30.85) 43 (46.74)

10-24.9 9 (9.57) 20 (21.74)

25-49.9 17 (18.09) 12 (13.04)

50-99.9 15 (15.96) 13 (14.13)

>100 24 (25.53) 4 (4.35)
PCT" (ng/mL) <0.001

<0.05 14 (9.93) 70 (48.61)

0.05-1.99 92 (65.25) 69 (47.92)

>2 35 (24.82) 5 (3.47)
Glucocorticoid therapy' 84 (72.41) 72 (47.37) <0.001
Paxlovid therapy* 26 (26.26) 38 (25.00) 0.823
Azvudine therapy” 4 (0.40) 5(3.29) 0.754

Data are presented as number (percentage) or mean standard deviation. T, 269 patients who were initially admitted to the general ward
were analyzed; ¥, the data of 190 patients were analyzed because of missing data; ¥, the data of 186 patients were analyzed because of
missing data; ¥, the data of 285 patients were analyzed because of missing data; ', the data of 268 patients were analyzed because of
missing data; *, the data of 251 patients were analyzed because of missing data. CRP, C-reactive protein; ICU, intensive care unit; IL-6,
interleukin-6; LOS, length of stay; PCT, procalcitonin; SD, standard error.

concentration (r=0.337, P<0.01) and IL.-6 concentration
(r=0.312, P<0.01). However, the SOFA score had no
correlation with the lymphocyte count (r=-0.042, P=0.476).

Discussion

Our study produced four important findings. First, 64.19%
of patients with Omicron infection had sepsis at hospital

© Journal of Thoracic Disease. All rights reserved.

admission. Second, the patients with serious Omicron
infection had more obvious organ injury associated with the
respiratory, coagulation, cardiovascular, central nervous, and
renal systems based on the SOFA scores. Third, patients
with Omicron-associated sepsis had a poorer prognosis than
those without. Fourth, the SOFA scores of the patients with
Onmicron infection at hospital admission were predictive of
transfer to the ICU and mortality.
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Figure 2 ROC curve with SOFA score and other inflammatory
biomarkers for prediction of transfer to ICU. The red line
represents the reference; the blue line represents the lymphocyte
count (AUC =0.440); the light green line represents the IL-6
concentration (AUC =0.512); the earthy green line represents the
CRP concentration (AUC =0.706); the purple line represents the
PCT concentration (AUC =0.537); and the yellow line represents
the SOFA score (AUC =0.602). IL-6, interleukin-6; CRP,
C-reactive protein; PCT, procalcitonin; ROC, receiver operating
characteristic; SOFA, Sequential Organ Failure Assessment; ICU,

intensive care unit; AUC, area under the curve.

Our study emphasized the high incidence and importance
of SARS-CoV-2-associated sepsis in hospitalized patients,
which is similar to the findings of a recent meta-analysis (3).
However, our study had three important advantages over
that study. First, the meta-analysis focused on the incidence
of SARS-CoV-2-associated sepsis during hospitalization (3).
Because patients may develop secondary infection when
receiving glucocorticoids and antibiotics, it was not clear
whether the sepsis was caused solely by viral infection.
In our study, we evaluated the SOFA score at hospital
admission when the probability of secondary infection
was very low (9,10). Second, because of the heterogeneity
of the studies enrolled in the meta-analysis, there was
no uniform time point for the sepsis diagnosis. In our
study, we uniformly stipulated that the time of sepsis
diagnosis was at the time of hospital admission, and we
found that this was predictive of the patient’s prognosis.
Therefore, the importance of early recognition of sepsis
was emphasized. Third, because of the difference in the
study periods between the meta-analysis and the present
work, the patients enrolled in our study were infected with
the Omicron variant, which is considered to have relatively
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Figure 3 ROC curve with SOFA score and other inflammatory
biomarkers to predict patient mortality. The red line represents
the reference; the blue line represents the lymphocyte count (AUC
=0.346); the light green line represents the IL-6 concentration
(AUC =0.765); the earthy green line represents the CRP
concentration (AUC =0.536); the purple line represents the PCT
concentration (AUC =0.537); and the yellow line represents the
SOFA score (AUC =0.710). IL-6, interleukin-6; CRP, C-reactive
protein; PCT, procalcitonin; SOFA, Sequential Organ Failure
Assessment; ROC, receiver operating characteristic; AUC, area

under the curve.

weak pathogenicity. However, it seems that this variant
also has a high probability of inducing sepsis, which would
worsen the patient’s prognosis.

In our study, we used the Sepsis 3.0 criteria (infection +
SOFA score of >2) to identify patients at risk of sepsis and
septic shock. As a result, a question arose: is it adequate to
apply this criterion to patients with SARS-CoV-2 infection?
Indeed, several studies have questioned the sensitivity
and reliability of Sepsis 3.0 despite its general acceptance
since 2016 (11-13). In patients with severe coronavirus
disease 2019 (COVID-19), the Sepsis 3.0 criteria for
septic shock may exclude approximately one-third of
patients with a similarly high risk of a poor outcome and
mortality (14). However, it has been clearly demonstrated
that the mortality of patients with SARS-CoV-2 infection
is strongly and positively associated with ventilation and
hemodynamic support (15,16), which can be easily identified
by the SOFA score. Notably, a striking parallel between
bacterial sepsis and COVID-19 phenotypes has been found
(17,18), so in our opinion, it was reasonable to apply the
SOFA score to this population. Furthermore, although
SARS-CoV-2-associated sepsis has rarely been reported
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as “sepsis” syndrome (4), it is precisely that these patients
need early recognition and organ support. Therefore, we
believe that the most important point at present is not to
focus on the details of the diagnostic criteria but to improve
the awareness of the importance of achieving a correct
diagnosis.

Why is it so important to achieve an early diagnosis
of sepsis in patients with SARS-CoV-2 infection? In fact,
some scholars have objected to diagnosing these patients
with sepsis because Sepsis 3.0 does not clearly discriminate
the treatment characteristics between severe SARS-CoV-2
infection and other causes of sepsis; this lack of distinction
might lead to unnecessary broad-spectrum antibiotic usage
and overly aggressive fluid resuscitation (19). This argument
also reflects the fact that many clinicians only consider sepsis
to be associated with bacterial infection, thus initiating a
“one size fits all” protocol (20). However, both the Sepsis 3.0
criteria and the previous definition (21) emphasize that all
pathogens that might lead to a dysregulated host response
can cause sepsis, either bacterial or viral. In addition, early
recognition of sepsis can alert clinicians to the severity of
the patient’s condition and the probability of organ support.
Of course, we must also emphasize that such a population
requires an individualized protocol, not a “one size fits all”
protocol.

Our study demonstrated that the IL-6 concentration,
CRP concentration, and PCT concentration were
significantly elevated in patients with Omicron-associated
sepsis and that the SOFA score, IL-6 concentration, CRP
concentration, and PCT concentration could effectively
predict the patients’ prognosis. Notably, Broman ez 4. (22)
also illustrated that these inflammatory biomarkers can
predict the severity of disease and the probability of ICU
care for patients with SARS-CoV-2 infection. Considering
that clinicians do not regularly evaluate the SOFA score in
the general ward, abnormalities in these biomarkers may
serve as a cautionary sign.

Our study had three main limitations. First, some data
were missing because of the retrospective nature of the study.
However, we predefined all the variables and performed a
rigorous data collection process to reduce the inherent bias
as far as possible. Second, only variables at hospital admission
were collected. The dynamic changes in these variables should
be evaluated in future studies. Third, because the SOFA score
was not regularly evaluated in the general ward, the patients
we enrolled might have presented with more serious illness
that prompted the clinicians to pay closer attention and obtain
the SOFA score, leading to selection bias.

© Journal of Thoracic Disease. All rights reserved.

1321

Conclusions

A considerable proportion of patients with Omicron
infection presented with sepsis at hospital admission, and
sepsis in these patients is associated with a poorer prognosis.
Evaluation of the SOFA score should be applied for early
recognition of sepsis.
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