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Background: Influenza and coronavirus disease 2019
(COVID-19) are major causes of pediatric respiratory
illness with overlapping clinical features but potentially
differing impacts on healthcare utilization and outcomes.
Purpose: To compare the clinical presentations, health-
care resource utilization, and outcomes of children hospi-
talized with influenza and COVID-19 and address the gaps
in pediatric data from Southeast Asia.

Methods: This retrospective observational study included
children aged <12 years hospitalized with laboratory-
confirmed influenza or COVID-19 at a tertiary hospital in
Malaysia between May 1, 2022, and May 1, 2023. Patients
with viral or bacterial coinfections were excluded. In-
fluenza A and B cases were collectively analyzed. The
patients' demographic data, clinical presentation, resource
utilization, and outcomes were also evaluated. Propensity
score matching (PSM) was performed to balance the
cohorts for age, sex, ethnicity, and comorbidities. Out
comes were compared using standardized mean differ-
ences (SMDs).

Results: A total of 299 patients were included (influenza,
n=177; COVID-19, n=122). Patients with influenza were older
(median, 3.6 years vs. 1.8 years; P<0.001) and more likely
to have fever, cough, and rhinorrhea. COVID-19 patients
presented earlier in the illness (median, 2 days vs. 4 days;
P<0.001). After PSM, 102 patients were included in each
group. Patients with influenza required greater healthcare
resource use, including intravenous fluids (60.8% vs.
43.1%; SMD=0.36), empirical antibiotics (40.2% vs. 12.7%;
SMD-=0.66), respiratory support (40.2% vs. 26.5%, SMD=
0.29), pediatric intensive care unit admission (10.8% vs.
2.9%; SMD=0.32), and longer duration of oxygen therapy
(SMD=0.93).

Conclusion: Children hospitalized for influenza demons-
trated higher clinical severity and greater healthcare
resource utilization than those hospitalized for COVID-19.
These findings highlight the burden of influenza and
inform hospital resource planning during periods of viral
circulation.
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Key message

Question: How do clinical presentations, healthcare re-
source utilization, and outcomes differ between children
hospitalized with influenza versus coronavirus disease
2019 (COVID-19)?

Finding: Patients with influenza were older, were more
symptomatic, and required greater healthcare resour-
ces, including intravenous fluids, empirical antibiotics,
respiratory support, and pediatric intensive care unit
admission.

Meaning: Influenza involves greater severity and a higher
healthcare burden than COVID-19, highlighting the
need for preventive strategies such as vaccination and
hospital resource planning during seasonal outbreaks.

Introduction

Influenza and coronavirus disease 2019 (COVID-19) are
major causes of respiratory illness in children, often lead-
ing to hospitalization. While both viruses share similar
transmission routes and overlapping clinical features, their
clinical outcomes and hospital resource utilization may
differ significantly.
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Children hospitalized with influenza experienced higher
clinical severity and required more healthcare resources
compared to those with COVID-19
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Influenza cases had higher rates of ICU admission, respiratory support,
intravenous fluid administration, and empirical antibiotic use.

Comparative Analysis of Clinical Outcomes and Healthcare Utilization in Hospitalized Children with Influenza and COVID-19. DCE Ng et al. (2025)

Graphic abstract

Several studies have compared the severity and out
comes of influenza and COVID-19."¥ However, most data
come from Western settings, with limited pediatric data
from Southeast Asia where regional differences in epide-
miological patterns, healthcare access and vaccination
coverage can influence clinical outcomes and hospital
resource utilization.

During the early stages of the COVID-19 pandemic, strict
public health measures such as mask mandates, social
distancing and school closures led to a sharp decline in
influenza cases.*” However, a resurgence of influenza
cases was observed after relaxation of these measures, re-
sulting in a period where both viruses cocirculated.®” This
provided a unique opportunity to directly compare the
clinical impact of both infections in hospitalized children.

Our study aimed to compare the clinical characteristics,
healthcare resource utilization and outcomes of pediatric
patients hospitalized with influenza and COVID-19 during
this period of cocirculation. The findings of this study
would provide valuable insights into the differential bur-
den of these infections, improve resource planning and
guide public health strategies for managing these infec-
tions.

Methods

1. Setting and design
This was a retrospective study conducted at Hospital
Tuanku Jaafar Seremban, Negeri Sembilan, Malaysia,

the sole tertiary referral center in the state with pediatric
intensive care unit (PICU) facilities. The hospital serves a
population of approximately 1,200,000 people including
290,000 children below 12 years. We included children
aged <12 years who were hospitalized with laboratory-
confirmed influenza or COVID-19 between 1 May 2022
and 1 May 2023. Patients with multiple respiratory viral
co-detections or bacterial coinfections were excluded to
minimize confounding effects on clinical presentation
and disease outcomes.

Data were extracted from hospital electronic medical
records using a structured data collection form. Informa-
tion collected included demographics, underlying comor-
bidities, clinical and laboratory findings and hospital
outcomes such as PICU admission, length of stay and
mortality rates. Additionally, hospital resource utilization
was recorded such as the use of intravenous (IV) fluids,
bronchodilators, corticosteroids, antibiotics and respira-
tory support.

2. Study definitions

Clinical signs and symptoms were recorded at presen-
tation to the hospital. Fever was defined as a body tem-
perature of 2375°C, and illness duration was calculated
form the onset of symptoms. The source of infection
was classified as an adult or child contact, based on prior
definitions.? In cases where multiple household members
exhibited symptoms, the earliest symptomatic individual
was considered the primary sick contact. Adventitious
lung sounds such as crackles, wheezing or rhonchi were
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documented. Patients were categorized based on clinical
phenotypes at presentation, including upper respiratory
tract infection (URTI), lower respiratory tract infection
(LRTI), fever with nonspecific symptoms, asthma exacer-
bation, acute gastroenteritis, febrile seizures and croup, as
described previously.” For the purpose of this study, cases
of influenza A and B were grouped together and analyzed
collectively as the influenza cohort.

3. Laboratory methods

Nasopharyngeal aspirates (or endotracheal aspirates
for ventilated patients) were obtained within 24 hours of
admission from all patients presenting with fever and/
or cough, regardless of their clinical phenotype. Direct
fluorescent antibody (DFA) assays were used for antigen
detection, using the D3 Ultra DFA Respiratory Virus
Screening and Identification Kit (Diagnostic Hybrids,
Inc., USA). This panel detects influenza A, influenza B,
adenovirus, respiratory syncytial virus, human metapneu-
movirus and parainfluenza types 1-3. Testing for severe
acute respiratory syndrome coronavirus 2 was performed
separately using a lateral flow chromatographic immu-
noassay (Prodetect, Mediven, Malaysia).

4. Statistical analysis

Categorical variables were presented as frequencies
and percentages (%), with comparisons performed using
the chi-square test or Fisher exact test, as appropriate.
Continuous variables, which displayed a skewed distri-
bution as evidenced by the Kolmogorov-Smirnov test,
were expressed as medians and interquartile ranges (IQRs)
and analyzed using the Mann-Whitney U test. Statistical
significance was defined as a P value <0.05.

To compare resource utilization and outcomes between
influenza and COVID-19 patients, propensity score match-
ing (PSM) was employed to minimize confounding bias.
The propensity score was estimated using a logistic re-
gression model, using age (years), ethnicity, sex, and pre-
sence of comorbidities as covariates. A 1:1 nearest-neighbor
matching approach was applied with a caliper width of
0.2. The balance of baseline covariates after matching was
assessed using standardized mean differences (SMDs),
with values <0.2 considered acceptable balance between
groups. Group comparisons were reported with effect
sizes. For continuous outcomes, Cohen d was used to
describe the magnitude of difference, interpreted as trivial
(SMD < 0.2), small (0.2-0.49), moderate (0.5-0.79), and large
(=0.8).19 For categorical variables, the SMD was calculated

(p1 —P2)

. d=——=t 22
using the formula formula" "~ Fa-p) B where

pirand p; represent the proportions of a binary variables in

each group.

Data analyses were conducted using Python, R, and
SPSS. Data visualization was performed using Matplotlib
(ver. 3.7.2) and Seaborn (ver. 0.12.2) to generate figures.
The Kolmogorov-Smirnov and Little Missing Completely
at Random test were performed using SciPy (ver. 1.1L1).
Missing data were handled using Multiple Imputation by
Chained Equations through Scikit-learn (ver. 1.3.0). PSM
was conducted in R using the Remdr Plug-in Package (ver.
4.2.1). The chi-square test, Fisher exact test, and Mann-
Whitney U test were conducted using IBM SPSS Statistics
ver. 26.0 (IBM Co., USA).

Details regarding outlier analysis, missing data handling,
imputation methodology and postmatching balance
assessments are provided in Supplementary Tables 1-2 and
Supplementary Figs. 1-3.

5. Code availability

The code used for data preprocessing, including handl-
ing missing data, outlier detection, and statistical analyses,
is available on GitHub at the following link: https://github.
com/chuinhen/Flu_COVID19/blob/main/code/FluCO
VID19.ipynb.

Table 1. Demographic and baseline characteristics of children
hospitalized with influenza versus COVID-19

Variable Influenza (n=177) COVID-19 (n=122) P value
Age (yr) 3.6(1.4-5.8) 1.8(0.8-37)  <0.001°
Male sex 103(58.2) 73(59.8) 0.78"
Ethnicity
Malay 157 (88.7) 86(70.5) <0.001*
Chinese 3(1.7) 20 (16.4) <0.001"
Indian 14(7.9) 15(12.3) 021"
Others 3(1.7) 1(0.8) 0.89°
Sick contact
Child 82(46.3) 13(10.7) <0.001"
Adult 49(27.7) 70(57.4) <0.001"
Comorbidities®
None 146 (82.5) 96(78.7) 041"
Neuromuscular 12(6.8) 12(9.8) 0.34'
Respiratory 11(6.2) 6(4.9) 0.63'
Genetic 9(5.1) 3(2.5) 0.26'
Developmental 9(5.1) 5(4.1) 0.69"
Cardiac 2(1.1) 4(3.3) 0.23*
Ex-prematurity (if <2 yr old) 2(1.1) 4(3.3) 0.23
Others 2(1.1) 2(1.6) 1.00"
Vaccination in the past 12 mo
Influenza vaccine 1(0.6) 2(1.6) 0.57*
COVID-19 vaccine 5(2.8) 5(4.1) 0.55

Values are presented as median (interquartile range) or number (%).
COVID-19, coronavirus disease 2019.

Jpatients may have more than one comorbidity.

'Chi-square test. *Fisher exact test. ‘Mann-Whitney U test.

Boldface indicates a statistically significant difference with P<0.05.
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6. Data availability

The processed dataset and SPSS output files used in this
study have been made publicly accessible on Figshare
and can be accessed via the following link': https://doi.
org/10.6084/m9.figshare.28632833, https://doi.org/10.6084
/m9.figshare.29646368v1.

7. Ethical considerations

The study was reviewed and approved by the Medical
Research and Ethics Committee, Ministry of Health
Malaysia [NMRR-22-02497-W9I(3)] and received informed
consent exemption. No personal or identifiable data were
collected during the conduct of the study.

Results

During the study period, 319 children hospitalized with
a positive respiratory viral test for influenza or COVID-19
were identified. After excluding 20 patients due to viraland
bacterial coinfections, the study population comprised
299 patients: 177 with influenza and 122 with COVID-19.
Vaccination uptake was low, with only 3 patients (1 in the

influenza group, 2 in the COVID-19 group) having received
influenza vaccine and 10 patients (5 in each group) having
received COVID-19 vaccine in the preceding year.

The median age of children with influenza was signifi-
cantly higher than those with COVID-19 (3.6 years [IQR 1.4-
5.8 years] vs. 1.8 years [0.8-3.7 years], P<0.001). There were
significant differences in ethnic distribution, with a higher
proportion of Malays in the influenza group (88.7% vs.
70.5%, P<0.001) and a higher proportion of Chinese in the
COVID-19 group (16.4% vs. 1.7%, P<0.001). The proportion
of patients with sick contact with a child was higher in
the influenza group than in the COVID-19 group (46.3%
vs. 10.7%, P<0.001), whereas contact with a sick adult was
higher in the COVID-19 group (574% vs. 27.7%, P<0.001).
There were no differences in the comorbidities between
both groups (Table 1).

Table 2 demonstrates the clinical features and laboratory
investigation findings on admission. Children with
COVID-19 presented earlier in the course of their illness
than those with influenza (median day of illness 2 vs. 4,
P<0.001). Fever was more commonly reported among in-
fluenza patients (97.2% vs. 89.3%, P<0.01), corresponding
to the higher median temperature on arrival (38.0°C

Table 2. Clinical and laboratory characteristics of children hospitalized with influenza versus COVID-19

Influenza (n=177) COVID-19 (n=122) Pvalue
Day of illness on presentation 4(3-6) 2(2-4) <0.001°
Fever 172(97.2) 109 (89.3) 0.01"
Temperature on arrival (°C) 38.0(37.4-39.0) 37.6(37.0-38.1) <0.001°
Cough 155 (87.6) 73(59.8) <0.001"
Rhinorrhea 123(69.5) 63(51.6) 0.002"
Seizures 34(19.2) 31(25.4) 0.20
Vomiting 55(31.1) 24(19.7) 0.03'
Diarrhea 36(20.3) 19(15.6) 0.30"
Spo2 < 92% 5(2.8) 2(1.6) 0.71*
Adventitious breath sounds on auscultation® 62 (35) 25(20.5) 0.01
Stridor 0(0) 6(4.9) 0.004™
Rashes 3(1.7) 4(3.3) 045
Clinical phenotype
Upper respiratory tract infection 74(41.8) 24(19.7) <0.001"
Fever with nonspecific symptoms 17 (9.6) 30(24.6) <0.001"
Lower respiratory tract infection 47 (26.6) 18(14.8) 0.02
Febrile seizures 31(17.5) 30(24.6) 0.14'
Acute gastroenteritis 5(2.8) 9(7.4) 0.07'
Exacerbation of asthma 2(1.0) 5@4.1) 0.3
Croup 1(0.6) 6(4.9) 0.02*
Total white cell count (x10%/L) 7.8(5.2-11.4) 9.0 (5.5-12.0) 0.11°
Absolute lymphocyte count (x1 0°/L) 2.4(1.5-3.4) 2.5(1.7-4.1) 0.42°
Platelet count (x10°/L) 255 (193-350) 286 (220-373) 0.04°
C-reactive protein (mg/L) 13.1(0.8-51.8) 6.7 (0.5-32.8) 0.03°

Values are presented as median (interquartile range) or number (%).

COVID-19, coronavirus disease 2019.

Jadventitious sounds were defined as the presence of crackles, wheezing, or rhonchi.
"Chi-square test. Fisher exact test. *Mann-Whitney U test.

Boldface indicates a statistically significant difference with P<0.05.
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Table 3. Demographic and clinical characteristics of patients with influenza versus COVID-19 before versus after propensity score
matching

Unmatched comparison Propensity matched comparison

Variable Influenza (n=177) COVID-19 (n=122) SMD Influenza (n=102) COVID-19 (n=102) SMD
Age (yr) 3.6(1.4-5.4) 1.8(0.8-3.7) 0.38 2.5(0.9-57) 24(0.9-4.2) 0.06
Male sex 103(58.2) 73(59.8) 0.03 64(62.7) 59(57.8) 0.10
Comorbidities 31(17.5) 26(21.3) 0.10 22(21.6) 18(17.6) 0.10
Ethnicity
Malay 157 (88.7) 86(70.5) 0.46 85(83.3) 80(78.4) 0.12
Chinese 3(1.7) 20(16.4) 0.53 3(2.9) 14(13.7) 0.40
Indian 14(7.9) 15(12.3) 0.15 13(12.7) 7(6.9) 0.20
Others 3(0.02) 1(0.01) 0.01 1(1) 1(1) 0

Values are presented as median (interquartile range) or number (%).
COVID-19, coronavirus disease 2019; SMD, standardized mean difference.

Table 4. Healthcare resource utilization and clinical outcomes
of patients with influenza versus COVID-19 after propensity
score matching

Influenza COVID-19

between the 2 groups. The initial unmatched cohort con-
sisted of 177 influenza patients and 122 COVID-19 patients,
while the matched cohort had 102 patients in each group

Variable =102 (=102 MP (Table 3). All matched variables successfully attained
Intravenous fluids 62608 44(43.1) 036 balance (SMD<0.2), except for the Chinese ethnicity vari-
Empirical antibiotics 41402) 13(127) 066 able, which had an SMD of 0.40, indicating a residual
Nebulized salbutamol 20(19.6) 15(147) 0.3 imbalance. The density distribution plots of the propensity
Systemic corticosteroids 5(49) 11(108) 022 scores overlapped (Supplementary Fig. 3), demonstrating
PICU admission 11(10.8) 329 032 balanced covariates between the 2 groups and supporting
Respiratory support 41(40.2) 27(26.5) 0.29 their comparability.

Low-flow nasal cannula 25(243) 24233 002 The utilization of healthcare resources and outcomes

High-flow nasal cannula 8(78) 10.0) 034 were compared between both groups postmatching (Table

Noninvasive ventilation 6(5.9) 2(2.0) 0.20

Mechanical ventilation
Inotrope support
Median duration of oxygen therapy (day)”
Median length of hospitalization (day) 3(2-4) 1(1-2) 0.70
Mortality 1(1.0) 0(0) 0.14

Values are presented as median (interquartile range) or number (%).
COVID-19, coronavirus disease 2019; SMD, standardized mean difference;
PICU, pediatric intensive care unit; SMD, standardized mean difference

341 Patients with influenza vs. 27 patients with COVID-19.

2(2.0) 0(0) 0.20
3(2.9) 0(0) 0.24
3(2-4) 1(1-2) 0.93

vs 37.6°C, P<0.001). Symptoms such as cough (87.6% vs.
59.8%, P<0.001) and rhinorrhea (69.5% vs. 51.6%, P=0.002)
were more common in influenza cases. Children with
influenza were more likely to present with a clinical phe-
notype of URTI (41.8% vs. 19.7%, P<0.001) or LRTI (26.6%
vs. 14.8%, P=0.02), whereas patients with COVID-19 were
more likely to present with a fever with nonspecific symp-
toms phenotype (24.6% vs. 9.6%, P<0.001). Croup was
more frequently observed in COVID-19 patients than in
influenza patients (4.9% vs. 0.6%, P=0.02). Laboratory inve-
stigations revealed a lower median platelet count among
those with influenza (255x10°/L vs. 286x10°/L, P=0.04), but
a higher median C-reactive protein level (13.1 mg/L vs. 6.7
mg/L, P=0.03).

PSM was performed to balance key confounding factors,
including age, sex, ethnicity, and the presence of comor-
bidities, to ensure comparability of clinical outcomes

4). Children with influenza demonstrated higher usage
of 1V fluids (60.8% vs. 43.1%, SMD=0.36) and empirical IV
antibiotics (40.2% vs. 12.7%, SMD=0.66). There was a high-
er rate of PICU admissions among influenza patients com-
pared to COVID-19 patients (10.8% vs. 2.9%, SMD=0.32).
The need for any form of respiratory support was higher
in the influenza group (40.2% vs. 26.5%; SMD=0.29), with
high-flow nasal cannula usage specifically higher among
influenza patients (7.8% vs 1.0%, SMD=0.34). The median
duration of oxygen therapy was longer for influenza
patients compared to COVID-19 patients (3 [IQR, 2-4] days
vs. 1 [IQR, 1-2] days; SMD=0.93). Similarly, the median
length of hospitalization was higher for influenza patients
(3 [IQR, 2-4] days vs. 1 [IQR, 1-2] days; SMD 0.70). Mortality
was low in both groups, with only one death reported in
the influenza group.

Discussion

In this study, we compared the differences in clinical
presentation, resource utilization and clinical outcomes
between influenza and COVID-19 infections in hospitalized
pediatric patients. The study was conducted during a
period when multiple Omicron sublineages (including
BA.2, BA.5, and XBB) predominated in Malaysia,>¥ and
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both influenza A and B were cocirculating with periods
of alternating dominance (Supplementary Fig. 4). At the
time of the study, COVID-19 vaccination for children was
no longer mandatory and influenza vaccination was not
included in the national immunization program, which
may explain the low vaccination uptake.

We observed significant demographic differences be-
tween these infections. Patients with influenza were
significantly older than those with COVID-19, contrasting
with reports earlier in the pandemic.’® A shift in epi-
demiology was seen with the emergence of the Omicron
variant, with COVID-19 patients being younger while
influenza continued to affect more school-going children.
1617) This trend was consistent with our findings, where
COVID-19 patients were younger than those with influ-
enza, aligning with observations from others.’® We ob-
served differences in ethnicity between both groups,
which may be influenced by healthcare access and insu-
rance coverage. COVID-19 hospitalizations in the country
were generally not covered by private insurance during
the study period, which may have contributed to the
differences in admission patterns. Among the patients
with COVID-19, there was a higher proportion of patients
with sick contact with adults, a trend we have observed
previously.® In contrast, influenza patients, who tend to
be older, likely contracted influenza through contact at
schools, explaining the higher proportion of sick contact
with children in the influenza group.

We also observed that the median day of illness at pre-
sentation to hospital was earlier for COVID-19 patients
compared to those with influenza. This earlier presen-
tation may be due to readily available home test kits for
COVID-19, which facilitates earlier diagnosis and sub-
sequent hospital admission. Symptoms such as fever,
cough, rhinorrhea were more common in influenza than
COVID-19, consistent with previous studies.’®'® On the
other hand, stridor was more frequently observed in
COVID-19, particularly during the Omicron wave, as pre-
viously reported.?? This can be explained by Omicron's
predilection for upper airways,?) increasing risk of sub-
glottic airway obstruction and resulting in croup. Some
studies have suggested that total white and differential
counts may help differentiate between COVID-19 and in-
fluenza.?*?Y We observed a statistically significant differ-
ence in platelet counts, with lower values in influenza pati-
ents. However, both groups had median platelet counts
within the normal range, suggesting limited clinical
relevance despite statistical significance. Overall, we did
not find the full blood count parameters to be reliable in
distinguishing between these infections.

Our findings demonstrate that influenza patients re-
quired significantly higher healthcare resource utilization

than COVID-19 patients. This was demonstrated by the
higher usage of intravenous fluids, empirical antibiotics
and high-flow nasal cannula in the influenza group. Ad-
ditionally, influenza patients had higher rates of PICU
admission, longer median duration of oxygen therapy and
a longer length of hospitalization, suggesting increased
clinical severity. While our findings are consistent with
previous studies,?>? they differ from others that report
ed COVID-19 as more severe than influenza in terms of
PICU admission or mortality.>*>*® However, these studies
compared hospitalizations of influenza and COVID-19
during separate time periods, which can introduce bias
due to differences in healthcare practices, treatment pro-
tocols and public health measures. Unlike those stud-
ies, our study was conducted during a period where
COVID-19 and influenza cocirculated, allowing for a more
direct comparison. The epidemic patterns and clinical
presentation of influenza during this period were broad-
ly consistent with those observed locally prior to the
pandemic.?” Additionally, previous studies often relied on
unmatched cohorts, increasing the risk of confounding
and selection bias. In contrast, we used propensity ma-
tched scoring to balance the differences in the age and
demographics between both groups. This allowed a fair
comparison of the healthcare resource utilization and
outcomes of both diseases. Our findings are consistent
with previous studies done locally reporting the generally
mild outcomes of pediatric COVID-19 throughout the
pandemic.”)

Our findings are subject to several limitations. First, our
study was conducted in a single center, limiting the gene-
ralizability of the findings to other settings with different
demographics or resource availability. Second, we utiliz-
ed antigen detection methods for diagnosis, which are
less sensitive than polymerase chain reaction-based tech-
niques and may have resulted in underreporting of viral
coinfections. However, antigen tests are commonly used
in real-world settings due to their rapid turnaround time,
making our findings reflective of routine clinical practice.
Moreover, the same diagnostic methods were applied to
both groups, minimizing bias in the comparison between
groups. Third, while PSM was used to reduce confounding
and improve comparability, matching was limited to
age, ethnicity, sex, and comorbidities. Although these
are important variables, unmeasured confounders may
still have impacted clinical outcomes. Additionally, due
to substantial baseline differences, achieving optimal
matching for ethnicity was challenging, potentially re-
sulting in residual imbalances. Fourth, our study was
conducted during the period when the Omicron variant
predominated, which may limit comparisons with stud-
ies conducted during more severe prior variants. Despite
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these limitations, our study provides valuable insights
on the healthcare resource utilization and outcomes of
pediatric influenza and COVID-19 infections. Our find-
ings highlight the burden of influenza in pediatric pop-
ulations and emphasize the importance of preventive
strategies such as vaccination and timely antiviral therapy.
Additionally, our findings can be useful for hospital re-
source planning and preparedness for future outbreaks.

In conclusion, influenza and COVID-19 present with
overlapping clinical symptoms. However, children with
influenza demonstrated higher healthcare resource de-
mands compared to COVID-19. Although COVID-19 pre-
sented as a milder illness, continued vigilance is required
due to the potential for emerging variants and long-term
consequences of this evolving virus.

Footnotes

Supplementary materials: Supplementary Tables 1-2 and
Supplementary Figs. 1-4 are available at https://doi.org/
10.3345/cep.2025.00759.
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