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ABSTRACT

Background: The advent of the omicron variant and the formulation of diverse therapeutic 
strategies marked a new epoch in the realm of coronavirus disease 2019 (COVID-19). Studies 
have compared the clinical outcomes between COVID-19 and seasonal influenza, but such 
studies were conducted during the early stages of the pandemic when effective treatment 
strategies had not yet been developed, which limits the generalizability of the findings. 
Therefore, an updated evaluation of the comparative analysis of clinical outcomes between 
COVID-19 and seasonal influenza is requisite.
Methods: This study used data from the severe acute respiratory infection surveillance 
system of South Korea. We extracted data for influenza patients who were infected between 
2018 and 2019 and COVID-19 patients who were infected in 2021 (pre-omicron period) and 
2022 (omicron period). Comparisons of outcomes were conducted among the pre-omicron, 
omicron, and influenza cohorts utilizing propensity score matching. The adjusted covariates 
in the propensity score matching included age, sex, smoking, and comorbidities.
Results: The study incorporated 1,227 patients in the pre-omicron cohort, 1,948 patients 
in the omicron cohort, and 920 patients in the influenza cohort. Following propensity 
score matching, 491 patients were included in each respective group. Clinical presentations 
exhibited similarities between the pre-omicron and omicron cohorts; however, COVID-19 
patients demonstrated a higher prevalence of dyspnea and pulmonary infiltrates compared 
to their influenza counterparts. Both COVID-19 groups exhibited higher in-hospital mortality 
and longer hospital length of stay than the influenza group. The omicron group showed no 
significant improvement in clinical outcomes compared to the pre-omicron group.
Conclusion: The omicron group did not demonstrate better clinical outcomes than the 
pre-omicron group, and exhibited significant disease severity compared to the influenza 
group. Considering the likely persistence of COVID-19 infections, it is imperative to sustain 
comprehensive studies and ongoing policy support for the virus to enhance the prognosis for 
individuals affected by COVID-19.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic, a global public health challenge for 
the past 3 years, has had wide-ranging implications on various aspects of society, including 
interpersonal relationships and education, socioeconomic, and healthcare systems.1 Among 
these issues, the large number and severity of COVID-19 infections have placed a substantial 
burden on the healthcare system, leading to a high mortality rate; this was particularly true 
in the initial stages of the pandemic.2,3 Over time, various treatment strategies have been 
developed to improve the prognosis of COVID-19, including antiviral medications, vaccines, 
steroids, immunomodulators, oxygen therapy via a high-flow nasal cannula, and prone 
positioning.4-8 Additionally, although omicron, the most recent variant, exhibits increased 
transmissibility than previous variants, it tends to result in milder disease severity.9,10 
Consequently, the mortality rates have significantly decreased recently.3

Studies have compared the clinical outcomes between COVID-19 and seasonal influenza. 
Patients with COVID-19 tend to be younger, to have fewer comorbidities, to experience a 
more severe disease course, to experience prolonged morbidity, and to have higher rates of 
intensive care unit (ICU) admission, mechanical ventilation use, and mortality compared to 
patients with influenza. However, such studies were conducted during the early stages of the 
pandemic when effective treatment strategies had not yet been developed, which limits the 
generalizability of the findings.11-16 Therefore, an updated evaluation of this topic is required.

This study compared the clinical features and prognosis of patients with COVID-19 (before 
and after the emergence of the omicron variant) and patients with influenza in South Korea.

METHODS

Study design
This retrospective study used data from the severe acute respiratory infection (SARI) 
surveillance system, which maintains a prospective nationwide database of patients with 
respiratory virus infections, atypical bacterial infections, and pneumococcal infections based 
on the World Health Organization operational guidelines for sentinel SARI surveillance. 
The Korea Disease Control and Prevention Agency (KDCA) manages this database and 
publishes weekly reports from sentinel sites regarding the occurrence of various infections 
along with the relevant clinical information. The SARI surveillance system includes data from 
patients with an acute respiratory illness characterized by a history of fever or documented 
fever ≥  38°C accompanied by cough, symptom onset within the prior 10 days, and need for 
hospitalization.17,18 The system was operational at 13 university-affiliated hospitals from 
2017 to 2019 and was subsequently expanded to 42 such hospitals in 2020, inclusive of the 
initial 13 (Supplementary Table 1). The primary outcome of the present study was in-hospital 
mortality, whereas the secondary outcomes were hospital length of stay, ICU admission, ICU 
length of stay, and ICU mortality.

Study population and data collection
Using the SARI surveillance system, we extracted data for influenza patients who were infected 
between 2018 and 2019 and COVID-19 patients who were infected in 2021 (pre-omicron period) 
and 2022 (omicron period). The omicron variant became prevalent in 2022 following its 
first case reported from South Korea on November 25, 2021.19,20 Data for influenza patients 
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were extracted from 2018–2019. Ideally, patients from the same year would be compared, 
but during the COVID-19 pandemic (2021–2022), only 71 adult patients with influenza were 
registered in the SARI system. Therefore, data from 2018 and 2019 were used to minimize 
differences related to changes in medical knowledge, technology, policies, and other 
variables by comparing patients from similar time periods.

Although the SARI system collects data for patients of all ages, we focused on adult patients 
aged ≥ 18 years. We excluded patients who had coinfections of both influenza and COVID-19.

Data were collected on baseline characteristics, including demographic information and 
comorbidities, clinical presentation, antibiotic use, and clinical outcomes. A detailed 
description of comorbidities is presented in Supplementary Table 2.

Statistical analysis
We compared patients with COVID-19 in 2021 (pre-omicron group), those with COVID-19 in 
2022 (omicron group), and those with influenza (influenza group). Patients were included 
in the groups using propensity score matching and 1:1 nearest neighbor method based 
on logistic regression analysis. The adjusted covariates in the propensity score matching 
included sex, age, smoking, and comorbidities. The pre-omicron and omicron groups were 
matched with the influenza group. Balancing of absolute standardized differences between 
groups was achieved using conditioning on the propensity score, with differences below 0.1 
(Supplementary Tables 3-5). Categorical variables are presented as numbers (percentages), 
whereas continuous variables are presented as medians (interquartile ranges). To compare 
the three groups, we used the chi-square test or Fisher’s exact test for categorical variables 
and the Kruskal–Wallis test for continuous variables based on the results of a normality test. 
To account for multiple comparisons in the post hoc test, Bonferroni correction was applied.

Statistical analyses were performed using SAS (version 9.4; SAS Institute, Inc., Cary, NC, USA). 
Two-sided P values < 0.05 were considered indicative of statistical significance.

Ethics statement
This study protocol was reviewed and approved by the Institutional Review Board of Korea 
University Guro Hospital (approval No. K2022-1592-002). The study was conducted in 
accordance with the Declaration of Helsinki. We ensured patient privacy and anonymity 
during the study. The need for written informed consent was waived.

RESULTS

Of the 1,353 patients who developed COVID-19 in 2021, 126 aged < 18 years were excluded, 
and 1,227 adult patients were included in the pre-omicron group. In 2022, 2,408 patients 
were diagnosed with COVID-19, of whom 460 were excluded due to age < 18 years or 
coinfection with influenza, whereas 1,948 were included in the omicron group. Between 2018 
and 2019, 2,168 patients were infected with influenza, of whom 920 adults were included in 
the influenza group. Following propensity score matching, 491 patients were included in each 
group (Fig. 1 and Supplementary Fig. 1).
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Baseline characteristics
The comparison among the three groups revealed significant differences in terms of 
the baseline characteristics, with differences observed between each pair of groups. In 
particular, the pre-omicron group exhibited significant differences compared to the other 
groups (Table 1). The median age for the pre-omicron group was 56 years, significantly 
lower than that for the omicron and influenza groups (70 and 70 years, respectively). The 
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After propensity score matching

2018 and 2019
Influenza cases (n = 2,168)

Influenza group
(n = 920)

Influenza group
(n = 491)

< 18 years
(n = 1,248)

2021
COVID-19 cases (n = 1,353)

Pre-omicron group
(n = 1,227)

Pre-omicron group
(n = 491)

< 18 years
(n = 126)

2022
COVID-19 cases (n = 2,408)

Omicron group
(n = 1,948)

Omicron group
(n = 491)

< 18 years
(n = 452)
Influenza

co-infection
(n = 8)

Fig. 1. Flowchart of patient selection. 
COVID-19 = coronavirus disease 2019.

Table 1. Baseline characteristics before propensity score matching
Variables Pre-omicron  

(n = 1,227)
Omicron  

(n = 1,948)
Influenza  
(n = 920)

P valuea P valueb

Pre-omicron vs. 
omicron

Pre-omicron vs. 
influenza

Omicron vs. 
influenza

Age, yr 56 (40–68) 70 (58–81) 70 (57–80) < 0.001 < 0.001 < 0.001 > 0.999
Sex, male 676 (55.1) 1,118 (57.4) 467 (50.8) 0.004 0.610 0.139 0.003
Smoking 87 (7.1) 53 (2.7) 54 (5.9) < 0.001 < 0.001 0.775 < 0.001
Comorbidity

Cardiac disease 100 (8.1) 355 (18.2) 141 (15.3) < 0.001 < 0.001 < 0.001 0.166
Respiratory disease 24 (2.0) 201 (10.3) 165 (17.9) < 0.001 < 0.001 < 0.001 < 0.001
Hepatic disease 22 (1.8) 59 (3.0) 32 (3.5) 0.037 0.095 0.041 > 0.999
Renal disease 50 (4.1) 229 (11.8) 98 (10.6) < 0.001 < 0.001 < 0.001 > 0.999
Diabetes 234 (19.1) 561 (28.8) 230 (25.0) < 0.001 < 0.001 0.003 0.101
Neurological disease 63 (5.1) 274 (14.1) 94 (10.2) < 0.001 < 0.001 < 0.001 0.012
Hematological 
disease

21 (1.7) 97 (5.0) 5 (0.5) < 0.001 < 0.001 0.043 < 0.001

Immunocompromised 22 (1.8) 147 (7.5) 76 (8.3) < 0.001 < 0.001 < 0.001 > 0.999
Asthma 22 (1.8) 68 (3.5) 78 (8.5) < 0.001 0.015 < 0.001 < 0.001
HIV/AIDS 1 (0.1) 4 (0.2) 2 (0.2) 0.698 > 0.999 > 0.999 > 0.999
Tuberculosis 0 (0) 8 (0.4) 9 (1.0) 0.002 0.080 0.001 0.194

Antibiotics usec

Beta-lactam 434 (35.4) 1,194 (61.3) 241 (61.3) < 0.001 < 0.001 < 0.001 > 0.999
Fluoroquinolone 221 (18.0) 582 (29.9) 134 (34.1) < 0.001 < 0.001 < 0.001 0.293
Macrolide 85 (6.9) 256 (13.1) 101 (25.7) < 0.001 < 0.001 < 0.001 < 0.001
Others 252 (20.5) 495 (25.4) 110 (28.0) 0.001 0.005 0.006 0.860

Data are presented with number (%) or median (interquartile range).
HIV = human immunodeficiency virus, AIDS = acquired immune deficiency syndrome.
aP value in Kruskal-Wallis test; bP value in post hoc analysis (Bonferroni correction); cData on antibiotic use were available in 393 patients in influenza group.



pre-omicron group had fewer comorbidities such as cardiac (8.1%, 18.2%, and 15.3%, 
respectively), respiratory (2.0%, 10.3%, and 17.9%), renal (4.1%, 11.8%, and 10.6%), and 
neurological diseases (5.1%, 14.1%, and 10.2%), immunocompromised condition (1.8%, 
7.5%, and 8.3%), and asthma (1.8%, 3.5%, and 8.5%). Furthermore, antibiotics were used 
less frequently in the pre-omicron group than the other groups.

The omicron group exhibited greater similarity to the influenza group than to the pre-omicron 
group in terms of the baseline characteristics. Compared to the pre-omicron and influenza 
groups, the omicron group had a lower proportion of smokers (7.1%, 5.9%, and 2.7%, 
respectively) and higher proportions of neurological (5.1%, 10.2%, and 14.1%) and hematological 
(1.7%, 0.5%, and 5.0%) diseases. Compared to the influenza group, asthma (3.5% vs. 8.5%) and 
respiratory diseases (10.3% vs. 17.9%) were less common in the omicron group.

Following propensity score matching, the baseline characteristics showed no statistically 
significant differences among the groups, except for antibiotic use, which was less common 
in the pre-omicron group than the other groups (Table 2).

Clinical manifestations
In all groups, fever and cough were the most common symptoms, with more than 90% of 
patients experiencing these symptoms. The body temperature was higher in the influenza group 
than the COVID-19 groups, whereas it was not significantly different between the pre-omicron 
and omicron groups (38.1°C, 37.7°C, and 37.8°C, respectively, in the matched cohort). Sputum 
production was more common in the influenza group, affecting approximately two-third of 
patients, whereas it affected more than 40% of patients in the pre-omicron and omicron groups 
(65.2%, 42.2%, and 47.3% in the matched cohort). There were no significant differences in the 
prevalence of dyspnea between the two COVID-19 groups, affecting approximately one-third 
of patients in each. Conversely, almost one-fifth of patients in the influenza group experienced 
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Table 2. Baseline characteristics after propensity score matching
Variables Pre-omicron  

(n = 491)
Omicron  
(n = 491)

Influenza  
(n = 491)

P valuea P valueb

Pre-omicron vs. 
omicron

Pre-omicron vs. 
influenza

Omicron vs. 
influenza

Age, yr 64 (49–74) 65 (52–77) 65 (49–77) 0.304 0.369 > 0.999 > 0.999
Sex, male 235 (47.9) 248 (50.5) 237 (48.3) 0.671 > 0.999 > 0.999 > 0.999
Smoking 20 (4.1) 19 (3.9) 19 (3.9) 0.982 > 0.999 > 0.999 > 0.999
Comorbidity

Cardiac 48 (9.8) 56 (11.4) 62 (12.6) 0.366 > 0.999 0.470 > 0.999
Respiratory 16 (3.3) 19 (3.9) 14 (2.8) 0.670 > 0.999 > 0.999 > 0.999
Hepatic 10 (2.0) 12 (2.4) 13 (2.6) 0.815 > 0.999 > 0.999 > 0.999
Renal 30 (6.1) 38 (7.7) 26 (5.3) 0.280 0.944 > 0.999 0.362
Diabetes 107 (21.8) 105 (21.4) 108 (22.0) 0.972 > 0.999 > 0.999 > 0.999
Neurological 37 (7.5) 35 (7.1) 30 (6.1) 0.663 > 0.999 > 0.999 > 0.999
Hematological 4 (0.8) 2 (0.4) 2 (0.4) 0.743 > 0.999 > 0.999 > 0.999
Immunocompromised 10 (2.0) 17 (3.5) 12 (2.4) 0.358 0.516 > 0.999 > 0.999
Asthma 12 (2.4) 8 (1.6) 8 (1.6) 0.558 > 0.999 > 0.999 > 0.999
HIV/AIDS 0 (0) 0 (0) 0 (0) > 0.999 > 0.999 > 0.999 > 0.999
Tuberculosis 0 (0) 0 (0) 0 (0) > 0.999 > 0.999 > 0.999 > 0.999

Antibiotics usec

Beta-lactam 187 (38.1) 262 (53.4) 135 (61.4) < 0.001 < 0.001 < 0.001 0.141
Fluoroquinolone 85 (17.3) 118 (24.0) 71 (32.27) < 0.001 0.028 < 0.001 0.064
Macrolide 24 (4.9) 74 (15.1) 50 (22.73) < 0.001 < 0.001 < 0.001 0.039
Other 120 (24.4) 134 (27.3) 53 (24.09) 0.510 0.923 > 0.999 > 0.999

Data are presented with number (%) or median (interquartile range).
HIV = human immunodeficiency virus, AIDS = acquired immune deficiency syndrome.
aP value in Kruskal-Wallis test; bP value in post hoc analysis (Bonferroni correction); cData on antibiotic use were available in 220 patients in influenza group.



dyspnea, which was significantly less common compared to the pre-omicron and omicron 
groups (20.8%, 34.6%, and 36.3% in the matched cohort). Pulmonary infiltrates, as detected 
in chest X-rays, were most common in the pre-omicron group, followed by the omicron and 
influenza groups, with incremental differences of 6% between each group (69.3%, 63.3%, and 
56.8%, respectively, in the matched cohort). However, a statistically significant difference was 
observed only between the pre-omicron and influenza groups.

The pre-omicron and omicron groups had no significant differences in terms of clinical 
manifestations, except for fever (93.7% and 97.1%, respectively, in the matched cohort) and 
myalgia (18.1% and 8.8% in the matched cohort). The clinical manifestations of patients are 
presented in Table 3 and Supplementary Table 6.

Clinical outcomes
Both before and after matching, the pre-omicron and omicron groups exhibited a higher 
in-hospital mortality than the influenza group (13.0%, 10.0%, and 3.0%, respectively, in the 
matched cohort); however, there were no significant differences between the pre-omicron 
and omicron groups. The hospital length of stay was longer in the pre-omicron group, 
followed by the omicron and influenza groups, with significant differences between each 
group pairs (12, 8, and 6 days, respectively, in the matched cohort). The ICU admission 
rate was higher in the pre-omicron group than the omicron group; however, no significant 
differences were observed between each COVID-19 group and the influenza group (15.7%, 
9.6%, and 12.4% in the pre-omicron, omicron, and influenza groups, respectively, in the 
matched cohort). The ICU mortality rate was not significantly different among the groups 
(29.9%, 25.5%, and 19.7% in the matched cohort). The ICU length of stay was longer in the 
pre-omicron group than the omicron and influenza groups (17, 9, and 8 days, respectively), 
whereas there were no significant differences between the omicron and influenza groups. 
The clinical outcomes of patients are presented in Table 4 and Supplementary Table 7.

DICUSSION

Following propensity score matching, we compared patients in the pre-omicron, omicron, 
and influenza groups in terms of their clinical features and prognosis. Although the in-
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Table 3. Clinical manifestations after propensity score matching
Variables Pre-omicron  

(n = 491)
Omicron  
(n = 491)

Influenza  
(n = 491)

P valuea P valueb

Pre-omicron vs. 
omicron

Pre-omicron vs. 
influenza

Omicron vs. 
influenza

Body temperature 37.7 (36.9–38.2) 37.8 (36.9–38.4) 38.1 (37.5–38.6) < 0.001 0.185 < 0.001 < 0.001
Fever, ≥ 38°C 460 (93.7) 477 (97.1) 461 (93.9) 0.022 0.028 > 0.999 0.041
Chill 60 (12.2) 65 (13.2) 84 (17.1) 0.068 > 0.999 0.091 0.273
Myalgia 89 (18.1) 43 (8.8) 55 (11.2) < 0.001 < 0.001 0.006 0.604
Cough 473 (96.3) 478 (97.3) 454 (92.5) 0.001 > 0.999 0.025 0.001
Sputum 207 (42.2) 232 (47.3) 320 (65.2) < 0.001 0.326 < 0.001 < 0.001
Dyspnea 170 (34.6) 178 (36.3) 102 (20.8) < 0.001 > 0.999 < 0.001 < 0.001
Rhinorrheac 32 (6.5) 37 (7.5) 30 (13.6) 0.005 > 0.999 0.006 0.030
Sore throatc 87 (17.7) 66 (13.4) 12 (5.5) < 0.001 0.194 < 0.001 0.005
Diarrhea 16 (3.3) 11 (2.2) 15 (3.1) 0.598 0.988 > 0.999 > 0.999
Vomitingc 7 (1.4) 19 (3.9) 14 (6.4) 0.002 0.051 0.001 0.432
Infiltrates on chest X-rayd 339 (69.3) 304 (63.3) 279 (56.8) < 0.001 0.145 < 0.001 0.115
Data are presented with number (%) or median (interquartile range).
aP value in Kruskal-Wallis test; bP value in post hoc analysis (Bonferroni correction); cData on rhinorrhea, sore throat, vomiting were available in 220 patients in 
influenza group; dData on infiltrates on chest X-ray were available in 489 and 480 patients in pre-omicron and omicron groups, respectively.



hospital mortality rate was lower and the hospital length of stay was shorter in the omicron 
group than the pre-omicron group, the in-hospital mortality rate was higher and the hospital 
length of stay was longer than the influenza group. Despite the development of multiple 
effective treatments and the less severe disease caused by the omicron variant than the other 
variants, the prognosis for omicron variants was still worse than that for seasonal influenza.

Patients in the pre-omicron group were younger and had fewer comorbidities than those 
in the remaining groups, consistent with the results of studies conducted during the initial 
stages of the pandemic.11-16 Conversely, the baseline characteristics were similar between the 
omicron and influenza groups, with almost half of the patients aged ≥ 70 years and a high 
prevalence of comorbidities. The age distribution and prevalence of comorbidities varied 
among patients with the omicron variant and those with previous COVID-19 variants.21,22 
However, it is unclear whether these differences are attributable to the microbiological 
characteristics of the omicron variant (e.g., low virulence)9 or waning immunity among older 
individuals and those with multiple comorbidities.23

Antibiotics were used less frequently in the pre-omicron group. Throughout the ongoing 
COVID-19 pandemic, there may have been changes in diagnostic and hospitalization 
thresholds. The SARI surveillance system does not include data on laboratory tests or vital 
signs. However, if such thresholds have changed, then laboratory tests or vital signs in the 
omicron group may have been less favorable, possibly leading to more frequent antibiotic 
use in this group. A study conducted in Korea on the use of antibiotics in COVID-19 patients 
revealed that advanced age and comorbidities were associated with frequent antibiotic 
prescription.24 In our study, both the omicron and influenza groups, which are characterized 
by older age and a higher prevalence of comorbidities compared to the pre-omicron group, 
may have experienced increased antibiotic usage. Additionally, baseline characteristics and 
antibiotic use patterns were similar in the omicron and influenza groups. Although we used 
baseline characteristics for propensity score matching, there may be other unadjusted factors.

The clinical manifestations were similar between the pre-omicron and omicron groups. 
Conversely, there were significant differences between the COVID-19 and influenza groups 
in terms of the clinical manifestations, particularly dyspnea and pulmonary infiltrates, 
which were more common in patients with COVID-19. Notably, the frequency of dyspnea 
varied across studies. The prevalence of dyspnea among hospitalized patients with COVID-19 
and influenza varied across studies, ranging from 60% to 90%. Furthermore, these studies 
showed conflicting results, with some indicating a higher prevalence of dyspnea in COVID-19 
or influenza and other demonstrating no significant differences.15,25,26 A Korean study found 
that dyspnea affected 10.6% and 23.4% of patients with pneumonia caused by COVID-19 
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Table 4. Clinical outcomes after propensity score matching
Variables Pre-omicron  

(n = 491)
Omicron  
(n = 491)

Influenza  
(n = 491)

P valuea P valueb

Pre-omicron vs. 
omicron

Pre-omicron vs. 
influenza

Omicron vs. 
influenza

In-hospital mortality 64 (13.0) 49 (10.0) 15 (3.0) < 0.001 0.401 < 0.001 < 0.001
Hospital LOS, days 12 (10–19) 8 (7–15) 6 (4–11) < 0.001 < 0.001 < 0.001 < 0.001
ICU admission 77 (15.7) 47 (9.6) 61 (12.4) 0.015 0.012 0.425 0.456
ICU mortality 23 (29.9) 12 (25.5) 12 (19.7) 0.393 > 0.999 0.515 > 0.999
ICU LOS, days 17 (9–31) 9 (6–14) 8 (4–14) < 0.001 0.001 < 0.001 > 0.999
Data are presented with number (%) or median (interquartile range).
LOS = length of stay, ICU = intensive care unit.
aP value in Kruskal-Wallis test; bP value in post hoc analysis (Bonferroni correction).



and influenza, respectively. However, the study only investigated dyspnea of New York Heart 
Association class 2 or higher.27

Previous studies have found that dyspnea is less common among patients infected with the 
omicron variant than the delta variant.22,28 In our study, the pre-omicron group included 
patients with both alpha and delta variants.20 Differences in study populations between 
our study and these previous ones may explain this discrepancy. Dyspnea is a subjective 
symptom, and most previous studies have not used an objective scale to evaluate it. 
Consequently, the prevalence of dyspnea may have been affected by the characteristics of 
the study population. Therefore, it remains uncertain whether the prevalence of dyspnea 
differs across COVID-19 variants and influenza. Pulmonary infiltrates, as observed in chest 
X-rays, were more common in the COVID-19 groups than the influenza group, consistent with 
previous studies15,25,27,29; the same was true for the pre-omicron group versus the omicron 
group. Differences in the occurrence of pulmonary infiltrates can be attributable to tissue 
and cellular tropism of pathogens. Influenza virus primarily affects the upper respiratory 
tract, and in severe cases, the lower respiratory tract. Conversely, severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) frequently involves the lower respiratory tract and 
lung parenchyma, leading to diffuse alveolar damage.30 Compared to other COVID-19 
variants, omicron preferentially replicates in the upper respiratory tract.31 Due to differences 
in pathogen-related factors, clinical manifestations vary between COVID-19 and influenza, 
and among omicron and other variants.

In previous studies, the crude in-hospital mortality rate of COVID-19 patients was 2- to 
3-fold higher than that of patients with influenza.11,13,16 In the present study, the in-hospital 
mortality rate was approximately 3- to 4-fold higher in the COVID-19 groups than the 
influenza group, whereas there were no significant differences between the pre-omicron and 
omicron groups (13%, 10%, and 3% in the pre-omicron, omicron, and influenza groups, 
respectively, in the matched cohort). Initial clinical and translational studies demonstrated 
that the omicron variant is associated with mild disease and a good prognosis.9,32 However, 
we did not find evidence to support these findings. Recent studies have demonstrated no 
significant differences in mortality rate among omicron and other COVID-19 variants.21,22 
Contrary to in-hospital mortality rates, ICU admission rates differed between the pre-
omicron and omicron groups. During the COVID-19 pandemic, hospital policies changed 
in response to national quarantine guidelines. During the omicron period, the number of 
designated ICU beds for COVID-19 patients decreased, and mandatory quarantine guidelines 
and isolation periods were shorter than in the pre-omicron period. Consequently, indicators 
such as ICU admission rates and hospital lengths of stay may have been affected. However, 
as mortality is linked to disease severity rather than quarantine guidelines, no significant 
differences in mortality were observed. In the present study, the hospital and ICU lengths 
of stay were shorter in the omicron group than the other groups, which may be attributable 
to the less severe disease caused by omicron infection or changes in government policy 
regarding quarantine periods. Evolutionary changes in SARS-CoV-2 could lead to a reduction 
in its virulence and disease severity. However, caution should be exercised when interpreting 
data regarding changes in omicron disease severity,33,34 because there is no biological 
basis for assuming that a specific pathogen will adapt to humans over time and reduce its 
virulence.35 As quarantine was less effective in preventing the spread of omicron variants, 
South Korea shortened the isolation period, which may have influenced the duration of 
hospitalization.36
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This study had several strengths. First, we collected data for SARI patients hospitalized 
at several university-affiliated hospitals. Most of the included influenza patients had 
severe disease with comorbidities. Most patients with viral respiratory infections and no 
comorbidities do not require hospitalization because their symptoms are mild and they can 
be treated conservatively. To reduce the mortality associated with viral respiratory infections, 
efforts should focus on patients with severe infections or comorbidities who require 
hospitalization. Therefore, our results are particularly important because we focused on the 
prognosis of hospitalized patients with respiratory infections. Second, the SARI surveillance 
system involves standardized data collection, which prevents discrepancies due to variation 
in data collection and enhances the reliability of comparisons. Finally, we used propensity 
score matching to adjust for variation in the baseline characteristics among groups. As 
a result, there were no significant differences among the groups in terms of the baseline 
characteristics, thus allowing accurate comparison of the prognosis among the COVID-19 
and influenza groups.

This study also had several limitations. First, this study carries inherent bias due to its 
retrospective observational design. The in-hospital mortality rate of the COVID-19 group 
was higher than that of the influenza group. However, it cannot be confirmed that there is a 
causal relationship between COVID-19 infection and high mortality rates. Further research 
is needed. Nevertheless, the data analyzed in this study were collected prospectively by the 
SARI surveillance system. We also adjusted for potential confounders using propensity score 
matching. Second, data for the COVID-19 and influenza groups were collected at different 
time periods, reflecting the significant reduction in influenza cases during the COVID-19 
pandemic due to national social distancing strategies. 17,37,38 However, this time difference 
was not accounted for in our analysis, nor were changes in participating hospitals considered. 
However, hospitals active in 2018–2019 continued to participate in 2021–2022, and all were 
university-affiliated hospitals with ≤ 1,000 beds (Supplementary Table 1), suggesting a modest 
potential impact of site variation. Third, the SARI system does not collect information on 
influenza subtypes or specific COVID-19 variants. Some patients in the omicron group may 
have had infections with other COVID-19 variants, but a KDCA study reported that > 90% of 
COVID-19 cases since early February 2022 were omicron variant infections.39 Therefore, it is 
reasonable to assume that the majority of patients in the omicron group were infected with 
this variant. As clinical characteristics and outcomes of influenza A and B are comparable 
in hospitalized patients,40 and no significant association between influenza A subtype and 
clinical outcomes was found in a Korean study,41 the lack of subtype analysis is unlikely to 
have substantially affected the overall findings. Fourth, our data lack details on laboratory 
tests, vital signs, or severity scores, restricting our ability to incorporate disease severity 
into propensity score matching, which may impact clinical outcomes. As mentioned earlier, 
diagnostic and admission thresholds may have changed, leading to potential variation in 
clinical indicators accordingly. However, similar results were observed in previous studies 
that also adjusted only for age and baseline characteristics.11-13,16 Fifth, treatment details 
such as the use of steroids and antiviral agents for COVID-19 were not collected despite 
the significant impact of timely administration of these medications on prognosis. Finally, 
we did not evaluate factors related to immunity, such as previous infection or vaccination 
status. Vaccination is closely associated with disease severity and need for hospitalization 
in COVID-19.42 Therefore, the immunity status of patients is an important factor when 
evaluating COVID-19 disease severity. Considering the increasing number of vaccinated 
individuals during the omicron era, further evidence is needed to determine the disease 
severity and prognosis of this variant.20
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In conclusion, the omicron group did not demonstrate better clinical outcomes than the 
pre-omicron group, and exhibited significant disease severity compared to the influenza 
group. Considering the likely persistence of COVID-19 infections, it is imperative to sustain 
comprehensive studies and ongoing policy support for the virus to enhance the prognosis for 
individuals affected by COVID-19.
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