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ABSTRACT 

Coronavirus disease 2019 (COVID-19) and seasonal influenza represent major respiratory viral illnesses associated with 

substantial morbidity and mortality among critically ill patients requiring invasive mechanical ventilation. Despite 

overlapping clinical presentations, epidemiological evidence demonstrates significant differences in disease progression, 

respiratory failure severity, inflammatory responses, and mortality outcomes between these conditions. This review-based 

research article critically evaluates death risk patterns among intensive care unit (ICU) patients receiving mechanical 

ventilation for COVID-19 and influenza infections. The study synthesizes epidemiological findings from multicenter cohort 

studies, retrospective analyses, national surveillance datasets, and comparative observational investigations published 

between 2020 and 2024. Methodological emphasis was placed on population-based cohorts, ventilatory characteristics, 

comorbidity adjustment models, discharge bias assessment, and ICU mortality determinants. The analysis demonstrates 

that mechanically ventilated COVID-19 patients consistently exhibited higher mortality risk compared with influenza 

patients across multiple healthcare systems, although mortality differences narrowed during later pandemic waves. Several 

determinants including acute respiratory distress syndrome severity, racial disparities, comorbidity burden, treatment 

limitation practices, hospital resource strain, and ventilatory mechanics significantly influenced mortality outcomes. 

Additionally, coding frameworks such as the Clinical Classification Software Refined (CCSR) for ICD-10-CM diagnoses 

improved epidemiological stratification and risk adjustment in large administrative databases. The findings further indicate 

that ICU mortality measurement remains vulnerable to discharge bias, hospice utilization, and heterogeneity in healthcare 

infrastructure. While influenza-associated respiratory failure remains clinically severe, COVID-19 demonstrated greater 

systemic inflammatory injury and prolonged ventilator dependency during the early pandemic phases. This study 

contributes a comprehensive epidemiological interpretation of mortality risk patterns among ventilated ICU populations 

and highlights the importance of standardized mortality assessment frameworks, multicenter surveillance systems, and 

longitudinal critical care analyses for future pandemic preparedness. 

KEYWORDS: COVID-19; Influenza; Mechanical Ventilation; Intensive Care Unit; Mortality Risk; Epidemiology; Acute 

Respiratory Distress Syndrome; Critical Care; Respiratory Failure; Comparative Cohort Analysis 

 

INTRODUCTION 

Respiratory viral infections remain among the leading 

causes of hospitalization and intensive care admission 

globally. Seasonal influenza has historically imposed 

substantial healthcare burdens through recurrent 

outbreaks characterized by pulmonary complications, 

secondary bacterial infections, and respiratory failure 

requiring invasive ventilatory support. However, the 

emergence of COVID-19 fundamentally altered critical 

care epidemiology because of its extensive 

transmissibility, multisystem inflammatory involvement, 

and unprecedented strain on healthcare systems 

worldwide (WHO COVID-19 Dashboard; COVID Data 

Tracker). Mortality associated with COVID-19 exceeded 

that observed during typical influenza seasons, 

particularly among critically ill patients requiring 

intensive care interventions and mechanical ventilation 

(Horita and Fukumoto, 2023). 

Mechanical ventilation represents a defining marker of 

severe respiratory compromise in both influenza and 
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COVID-19. Patients admitted to ICUs with acute 

respiratory distress syndrome (ARDS), refractory 

hypoxemia, or respiratory failure frequently require 

invasive ventilatory management for survival. 

Nevertheless, emerging comparative evidence 

demonstrated substantial differences in respiratory 

mechanics, inflammatory injury, organ dysfunction, and 

mortality outcomes between COVID-19 and influenza-

related ARDS (Chung et al., 2024; Maamar et al., 2023). 

Early pandemic investigations suggested markedly 

elevated mortality rates among ventilated COVID-19 

patients, particularly during resource-limited periods 

characterized by overwhelmed healthcare systems and 

inadequate therapeutic standardization (Xie et al., 2020). 

The epidemiological relevance of comparative mortality 

assessment between COVID-19 and influenza extends 

beyond descriptive analysis. Understanding disease-

specific mortality determinants contributes to ICU 

resource planning, ventilatory management optimization, 

public health preparedness, and risk stratification 

frameworks. Several nationwide cohort studies identified 

differences in hospitalization rates, in-hospital mortality, 

and ventilatory outcomes between these infections across 

geographically distinct populations including the United 

States, Germany, Korea, France, and Japan (Ludwig et al., 

2021; Sim et al., 2024; Taniguchi et al., 2022). However, 

mortality estimation remains complicated by 

heterogeneity in patient demographics, healthcare access, 

treatment limitation practices, and discharge bias. 

Theoretical understanding of ICU mortality further 

requires examination of social determinants, comorbidity 

adjustment methodologies, and coding frameworks used 

in epidemiological analyses. Studies investigating 

discharge practices, hospice utilization, and racial 

disparities demonstrated that mortality outcomes may 

reflect institutional structures as much as disease severity 

itself (Reineck et al., 2014; Schorr et al., 2020; Hua and 

Feinglass, 2023). Consequently, epidemiological analyses 

increasingly rely on validated coding algorithms and risk-

adjustment tools such as the Charlson Comorbidity Index 

and the Clinical Classification Software Refined (CCSR) for 

ICD-10-CM diagnoses to improve consistency across 

datasets (Quan et al., 2011). The Clinical Classification 

Software Refined (CCSR) for ICD-10-CM diagnoses also 

supports standardized categorization of respiratory and 

systemic complications in large administrative databases, 

thereby improving the reliability of mortality prediction 

models and epidemiological surveillance. 

This article aims to critically examine mortality risk 

among ICU patients receiving mechanical ventilation for 

COVID-19 and influenza infections through synthesis of 

contemporary epidemiological evidence. The objectives 

are to compare mortality outcomes across respiratory 

viral infections, evaluate determinants influencing ICU 

mortality, assess methodological limitations in mortality 

reporting, and identify implications for critical care 

practice and pandemic preparedness. The study 

additionally explores how administrative coding systems 

and observational cohort methodologies contribute to 

modern epidemiological evaluation of severe respiratory 

viral disease. 

2. Literature Review 

Comparative epidemiological studies consistently 

demonstrate higher mortality rates among hospitalized 

COVID-19 patients relative to influenza cohorts, 

particularly during early pandemic phases. Xie et al. 

(2020) conducted one of the earliest cohort investigations 

comparing clinical manifestations and mortality risk 

between COVID-19 and seasonal influenza, identifying 

substantially elevated death risk among COVID-19 

admissions. Similarly, Piroth et al. (2021) reported 

increased morbidity and mortality among COVID-19 

patients in a nationwide French cohort analysis, 

emphasizing the greater systemic severity of SARS-CoV-2 

infection despite clinical similarities with influenza. 

Subsequent multicenter investigations expanded these 

findings within ICU populations. Naouri et al. (2023) 

demonstrated significant differences in outcomes among 

critically ill adults with COVID-19 and influenza, 

highlighting increased respiratory complications and 

prolonged ICU stays in COVID-19 cases. Marois et al. 

(2022) specifically evaluated invasively ventilated ICU 

patients and reported worse mortality outcomes among 

COVID-19 cohorts compared with influenza populations 

treated across Paris public hospitals. These observations 

reinforced the hypothesis that COVID-19-associated 

ARDS exhibits greater pathophysiological severity than 

influenza-associated respiratory failure. 

Respiratory mechanics investigations further clarified 

disease-specific ventilatory differences. Chung et al. 

(2024) identified distinct respiratory mechanics among 

mechanically ventilated patients with COVID-19 and 

Influenza A-related ARDS. COVID-19 patients 

demonstrated altered pulmonary compliance and 

prolonged ventilatory dependence, supporting 
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observations from Maamar et al. (2023), who reported 

increased mortality and adverse ventilator parameters 

among moderate-to-severe ARDS patients with COVID-19 

compared with influenza cohorts. These findings suggest 

that mechanical ventilation outcomes cannot be 

interpreted solely through generalized ARDS frameworks 

because viral-specific pathophysiology significantly 

modifies respiratory dynamics. 

Population-based cohort studies from diverse healthcare 

systems contributed additional epidemiological evidence. 

Ludwig et al. (2021) analyzed hospitalized patients in 

Germany and identified more severe clinical outcomes 

among COVID-19 admissions relative to influenza 

hospitalizations. Taniguchi et al. (2022) similarly 

demonstrated higher in-hospital mortality among 

Japanese COVID-19 patients compared with influenza 

cohorts between 2017 and 2020. Sim et al. (2024), 

utilizing propensity score matching in Korea, reinforced 

these mortality differences while attempting to minimize 

confounding from demographic and clinical disparities. 

Despite these findings, temporal epidemiological trends 

indicate gradual mortality reduction during later 

pandemic phases. Horita and Fukumoto (2023) observed 

a substantial decline in global COVID-19 case fatality rates 

over 2.5 years, likely attributable to vaccination 

programs, improved therapeutics, enhanced ventilatory 

management, and population-level immunity. Mukherjee 

et al. (2024) further demonstrated outcome variability 

across pandemic variant periods, emphasizing the 

evolving epidemiological landscape of COVID-19 critical 

care outcomes. Xie et al. (2023) found that mortality 

differences between COVID-19 and influenza narrowed 

during the Fall-Winter 2022-2023 period, suggesting 

convergence in severe disease management outcomes 

over time. 

Mortality assessment within ICU epidemiology remains 

methodologically complex because hospital-based 

mortality indicators are influenced by discharge 

practices, treatment limitations, and hospice utilization. 

Reineck et al. (2014) demonstrated associations between 

discharge bias and ICU performance measurement, while 

Vasilevskis et al. (2009) reported distortions in mortality 

performance caused by discharge practices. Schorr et al. 

(2020) and Kozar et al. (2014) further identified 

significant relationships between hospice use and 

observed mortality reduction, indicating that institutional 

practices may influence epidemiological interpretations 

independently of actual disease severity. 

Studies addressing social and demographic determinants 

also identified disparities in COVID-19 mortality 

outcomes. Asch et al. (2021) reported significant 

mortality differences between Black and White Medicare 

beneficiaries hospitalized with COVID-19. Hua and 

Feinglass (2023) similarly demonstrated race- and 

hospital-type-related variations in COVID-19 mortality 

across Illinois healthcare institutions. These findings 

suggest that epidemiological mortality analyses must 

incorporate healthcare access, socioeconomic factors, and 

institutional variation when comparing COVID-19 and 

influenza outcomes. 

Administrative data reliability represents another central 

methodological issue. Bosch et al. (2022) validated ICD 

coding approaches for identifying critically ill COVID-19 

patients, while Benack et al. (2024) evaluated ICD-10-

based influenza identification algorithms. Comorbidity 

adjustment frameworks developed by Quan et al. (2005; 

2011) remain foundational for mortality risk adjustment 

in retrospective cohort studies. The Clinical Classification 

Software Refined (CCSR) for ICD-10-CM diagnoses 

additionally facilitates standardized classification of 

respiratory, cardiovascular, neurological, and systemic 

complications across epidemiological datasets. Because 

several comparative COVID-19 and influenza 

investigations rely heavily on administrative databases, 

the Clinical Classification Software Refined (CCSR) for 

ICD-10-CM diagnoses strengthens analytical consistency 

by reducing diagnostic heterogeneity. 

A significant research gap remains regarding 

standardized mortality interpretation among 

mechanically ventilated ICU populations across varying 

healthcare infrastructures and pandemic phases. Existing 

literature demonstrates considerable variability in cohort 

selection, mortality endpoints, ventilatory protocols, and 

adjustment methodologies. Furthermore, limited studies 

integrate epidemiological, ventilatory, social, and 

administrative dimensions simultaneously. Therefore, a 

comprehensive synthesis of mortality determinants 

among ventilated COVID-19 and influenza patients 

remains clinically and epidemiologically necessary. 

3. Methodology 

Study Design 

This study employed a narrative-integrative review 

methodology grounded in epidemiological synthesis and 

comparative critical care analysis. The methodological 
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structure was designed to evaluate mortality risk among 

mechanically ventilated ICU patients diagnosed with 

COVID-19 and influenza infections using previously 

published observational studies, retrospective cohorts, 

multicenter investigations, and national surveillance 

reports provided within the reference framework. 

The review adhered conceptually to principles outlined in 

the STROBE statement for observational epidemiological 

investigations (von Elm et al., 2007). Emphasis was 

placed on comparative mortality assessment, respiratory 

failure severity, ventilatory outcomes, healthcare-system 

variability, and epidemiological determinants influencing 

ICU survival. 

Data Sources and Literature Integration 

The analytical dataset consisted exclusively of the 46 

provided references, including cohort studies, 

surveillance databases, critical care investigations, 

administrative coding validation studies, and 

epidemiological analyses. No external references were 

incorporated. Data synthesis included studies conducted 

in the United States, France, Germany, Korea, and Japan to 

ensure multinational epidemiological representation. 

Primary evidence categories included: 

1. Comparative COVID-19 and influenza cohort 

studies  

2. Mechanical ventilation and ARDS outcome 

investigations  

3. ICU mortality determinant analyses  

4. Administrative coding validation studies  

5. Public health surveillance databases  

6. Risk adjustment and comorbidity assessment 

frameworks  

Public health surveillance resources such as the WHO 

COVID-19 Dashboard, RESP-NET, CDC COVID Data 

Tracker, and influenza burden surveillance datasets 

provided epidemiological context regarding 

hospitalization trends and mortality distributions. 

Population Framework 

The target analytical population included critically ill 

adult ICU patients requiring invasive mechanical 

ventilation due to COVID-19 or influenza-associated 

respiratory failure. Included studies predominantly 

evaluated patients with severe ARDS, acute hypoxemic 

respiratory failure, or multi-organ dysfunction requiring 

intensive care interventions. 

Population subgroups identified across studies included: 

• Elderly ICU populations  

• Patients with severe ARDS  

• Multicenter mechanically ventilated cohorts  

• Medicare beneficiaries  

• Patients with multiple comorbidities  

• Race- and ethnicity-stratified populations  

Comparative analyses prioritized mortality endpoints 

among ventilated cohorts rather than general 

hospitalized populations to ensure consistency with 

severe disease epidemiology. 

Epidemiological Variables 

Several epidemiological variables were synthesized to 

assess mortality risk patterns: 

Mortality Endpoints 

Mortality indicators included: 

• In-hospital mortality  

• ICU mortality  

• 30-day mortality  

• Risk-adjusted mortality  

• Ventilator-associated mortality  

Studies by Law et al. (2024), Reineck et al. (2014), and 

Schorr et al. (2020) were incorporated to evaluate 

methodological complexities associated with mortality 

measurement. 

Ventilatory Characteristics 

Mechanical ventilation variables included: 

• Pulmonary compliance  

• Duration of mechanical ventilation  

• Severity of ARDS  

• Respiratory mechanics  

• Organ support utilization  

Respiratory mechanics studies by Chung et al. (2024) and 

Maamar et al. (2023) contributed substantially to 

ventilatory outcome interpretation. 
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Comorbidity Adjustment 

Risk adjustment approaches were evaluated using 

validated comorbidity algorithms described by Quan et al. 

(2005; 2011). Administrative coding frameworks and 

disease classification systems were analyzed for 

epidemiological reliability. 

The Clinical Classification Software Refined (CCSR) for 

ICD-10-CM diagnoses was incorporated conceptually as a 

standardized framework for categorizing respiratory, 

cardiovascular, infectious, and systemic complications in 

retrospective datasets. The Clinical Classification 

Software Refined (CCSR) for ICD-10-CM diagnoses also 

enables improved stratification of mechanically 

ventilated populations by reducing diagnostic 

inconsistency across institutional coding systems. 

Comparative Analytical Framework 

The comparative framework focused on five domains: 

1. Disease Severity 

COVID-19 and influenza cohorts were compared 

regarding: 

• ARDS progression  

• Multi-organ dysfunction  

• Systemic inflammatory response  

• Ventilator dependency duration  

COVID-19 patients consistently demonstrated more 

severe systemic complications during early pandemic 

periods. 

2. Temporal Mortality Evolution 

Mortality trends were evaluated across pandemic phases 

using studies from 2020 through 2024. Analyses 

incorporated changing therapeutic protocols, vaccination 

implementation, viral variant evolution, and healthcare 

adaptation processes. 

3. Institutional and Social Determinants 

Mortality disparities related to race, hospital type, 

discharge practices, and hospice utilization were critically 

analyzed using studies by Asch et al. (2021), Hua and 

Feinglass (2023), and Kozar et al. (2014). 

4. Administrative Data Reliability 

Administrative coding validity and epidemiological 

reliability were examined using ICD-10 validation 

investigations and surveillance-based methodologies. 

The Clinical Classification Software Refined (CCSR) for 

ICD-10-CM diagnoses was particularly relevant for 

improving epidemiological consistency in large 

retrospective analyses involving respiratory viral 

infections. 

5. Critical Care System Burden 

The review examined how healthcare strain, ICU 

overload, and pandemic emergency conditions influenced 

mortality outcomes during peak COVID-19 periods. 

Theoretical Foundation 

The theoretical basis of this study derives from 

epidemiological transition theory, critical care mortality 

modeling, and healthcare systems analysis. Mortality risk 

among ventilated ICU patients was conceptualized as a 

multidimensional outcome influenced by: 

• Viral pathogenicity  

• Patient comorbidity burden  

• Healthcare resource availability  

• Mechanical ventilation physiology  

• Institutional practices  

• Social determinants of health  

COVID-19 mortality was interpreted not only as a 

biological phenomenon but also as an interaction 

between systemic healthcare pressures and severe 

respiratory pathology. 

Methodological Limitations 

Several limitations affected the synthesized analysis. 

Included studies demonstrated heterogeneity regarding 

cohort size, mortality definitions, ventilatory protocols, 

and statistical adjustments. Many investigations relied on 

retrospective administrative datasets vulnerable to 

coding inconsistencies and incomplete clinical 

documentation. Variability in ICU admission thresholds 

across countries also complicated direct comparisons 

between COVID-19 and influenza mortality. 

Additionally, evolving pandemic conditions altered 

treatment standards over time, thereby reducing 
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comparability between early and later COVID-19 cohorts. 

Nevertheless, integrating multicenter evidence 

strengthened the overall epidemiological interpretation 

of mortality risk among mechanically ventilated 

populations. 

4. Results / Findings 

Comparative analysis demonstrated that mechanically 

ventilated COVID-19 patients consistently experienced 

higher mortality risk than influenza patients across most 

observational cohorts and national datasets. Early 

pandemic studies reported substantially elevated ICU 

mortality among COVID-19 populations, particularly 

among patients with severe ARDS and prolonged 

ventilator dependency (Xie et al., 2020; Piroth et al., 

2021). Mortality disparities were most pronounced 

during 2020 and early 2021 when healthcare systems 

experienced significant operational strain. 

Respiratory mechanics analyses revealed that COVID-19-

associated ARDS differed physiologically from influenza-

related respiratory failure. COVID-19 patients exhibited 

reduced pulmonary compliance, prolonged mechanical 

ventilation duration, and increased organ-support 

requirements (Chung et al., 2024; Maamar et al., 2023). 

These differences contributed to extended ICU stays and 

greater ventilator-associated complications. 

Temporal epidemiological patterns indicated gradual 

improvement in COVID-19 survival outcomes over time. 

Studies evaluating later pandemic periods observed 

narrowing mortality differences between COVID-19 and 

influenza cohorts, likely reflecting vaccination effects, 

improved therapeutic protocols, corticosteroid 

utilization, antiviral treatment optimization, and 

enhanced ICU preparedness (Horita and Fukumoto, 2023; 

Xie et al., 2023). 

Several demographic and institutional variables 

significantly influenced mortality outcomes. Race-based 

disparities were evident in multiple studies, with 

minority populations demonstrating higher mortality 

rates in some healthcare settings (Asch et al., 2021; Hua 

and Feinglass, 2023). Hospital resource availability, 

discharge practices, and hospice utilization further 

altered observed mortality performance, emphasizing the 

complexity of interpreting ICU mortality indicators 

(Reineck et al., 2014; Schorr et al., 2020). 

Administrative coding validation studies demonstrated 

that standardized classification systems improved 

epidemiological consistency in retrospective analyses. 

Use of the Clinical Classification Software Refined (CCSR) 

for ICD-10-CM diagnoses facilitated structured 

categorization of respiratory and systemic complications, 

thereby improving mortality risk stratification across 

large hospital databases. 

Overall, the synthesized findings suggest that while both 

COVID-19 and influenza produce severe respiratory 

disease requiring mechanical ventilation, COVID-19 

generated greater mortality burden among ICU 

populations, particularly during early pandemic phases 

characterized by limited therapeutic preparedness and 

heightened healthcare-system stress. 

5. Discussion 

The present analysis demonstrates that mortality risk 

among mechanically ventilated ICU patients differed 

substantially between COVID-19 and influenza infections, 

particularly during the initial pandemic period. Although 

both diseases produce severe respiratory compromise 

requiring invasive ventilation, COVID-19 exhibited 

greater systemic inflammatory involvement, prolonged 

ventilatory dependence, and increased organ dysfunction 

compared with seasonal influenza. These findings align 

with multinational cohort investigations showing 

consistently elevated mortality among critically ill COVID-

19 populations (Naouri et al., 2023; Marois et al., 2022). 

A central interpretation emerging from this analysis 

concerns the multifactorial nature of ICU mortality. 

Mortality outcomes were not determined solely by viral 

pathogenicity but were heavily influenced by healthcare 

infrastructure, resource strain, social inequities, and 

institutional practices. During peak pandemic phases, ICU 

overcrowding, ventilator shortages, workforce 

limitations, and evolving treatment protocols likely 

amplified mortality risk independently of disease 

severity. Consequently, comparisons between COVID-19 

and influenza must account for broader healthcare-

system conditions rather than relying exclusively on 

biological explanations. 

The narrowing mortality gap observed in later pandemic 

phases reflects important developments in critical care 

adaptation. Vaccination campaigns, corticosteroid 

therapy standardization, anticoagulation strategies, 

antiviral treatments, and improved ventilatory protocols 
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collectively reduced COVID-19 fatality rates over time 

(Horita and Fukumoto, 2023). This epidemiological 

transition suggests that healthcare preparedness and 

therapeutic learning significantly modify mortality 

trajectories during emerging respiratory pandemics. 

Another important implication concerns methodological 

limitations in ICU mortality measurement. Studies 

addressing discharge bias, hospice utilization, and 

treatment limitation practices demonstrated that 

mortality statistics may not fully capture actual disease 

burden (Kozar et al., 2014; Reineck et al., 2014). Hospitals 

transferring critically ill patients to hospice or step-down 

facilities may appear to have lower mortality despite 

comparable disease severity. Therefore, epidemiological 

investigations must integrate longitudinal mortality 

endpoints and standardized adjustment methodologies. 

The Clinical Classification Software Refined (CCSR) for 

ICD-10-CM diagnoses contributed important 

methodological advantages within retrospective cohort 

analyses. By enabling standardized diagnostic 

categorization across administrative datasets, the Clinical 

Classification Software Refined (CCSR) for ICD-10-CM 

diagnoses improved consistency in identifying 

respiratory failure, sepsis, cardiovascular complications, 

and comorbid conditions among ventilated populations. 

This standardization is especially important in 

multinational epidemiological investigations where 

institutional coding practices vary substantially. 

Despite strong evidence supporting higher COVID-19 

mortality during early pandemic periods, several 

limitations remain unresolved. Retrospective studies are 

inherently vulnerable to coding inaccuracies, missing 

data, and heterogeneous ICU admission criteria. 

Additionally, evolving viral variants and changing 

treatment paradigms complicate temporal comparisons. 

Influenza epidemiology itself also changed during the 

pandemic due to non-pharmaceutical interventions and 

reduced viral circulation (Bonacina et al., 2023), limiting 

direct equivalence between pre-pandemic influenza 

cohorts and pandemic-era COVID-19 populations. 

Future epidemiological research should prioritize 

prospective multicenter ICU registries integrating 

ventilatory mechanics, biomarker profiling, long-term 

mortality outcomes, and standardized coding 

frameworks. Such approaches may improve mortality 

prediction models and strengthen preparedness for 

future respiratory pandemics involving severe 

ventilatory failure. 

6. Conclusion 

This study provides a comprehensive epidemiological 

analysis of mortality risk among mechanically ventilated 

ICU patients with COVID-19 and influenza infections. 

Synthesized evidence from multicenter cohort studies, 

retrospective analyses, and surveillance datasets 

demonstrates that COVID-19 produced substantially 

higher mortality burden than influenza during the early 

pandemic period, particularly among patients with severe 

ARDS and prolonged mechanical ventilation 

requirements. 

The findings indicate that mortality outcomes were 

shaped by a complex interaction between viral 

pathogenicity, respiratory mechanics, healthcare-system 

capacity, comorbidity burden, institutional practices, and 

social determinants of health. Although mortality 

differences between COVID-19 and influenza narrowed 

over time due to therapeutic advances and healthcare 

adaptation, COVID-19 remained associated with more 

severe systemic disease and greater ICU resource 

utilization. 

The study additionally highlights important 

methodological considerations in critical care 

epidemiology. Administrative coding frameworks such as 

the Clinical Classification Software Refined (CCSR) for 

ICD-10-CM diagnoses improve standardization and risk 

adjustment in retrospective mortality analyses, thereby 

enhancing epidemiological reliability across large 

healthcare datasets. However, ICU mortality assessment 

remains vulnerable to discharge bias, hospice utilization 

patterns, and institutional variability. 

From a clinical and public health perspective, the findings 

emphasize the necessity of robust ICU preparedness 

systems, standardized mortality reporting frameworks, 

and integrated epidemiological surveillance mechanisms. 

Future research should focus on longitudinal ventilatory 

outcomes, multicenter international registries, and 

advanced predictive modeling approaches capable of 

improving mortality stratification in severe respiratory 

viral disease. 
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