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Abstract 

Background: To compare clinical characteristics, outcomes, and resource consumption of 

patients with COVID-19 and seasonal influenza requiring supplemental oxygen. 

Methods: Retrospective cohort study conducted at a tertiary-care hospital. Patients admitted 

due to seasonal influenza between 2017 and 2019, or with COVID-19 between March and May 

2020 requiring supplemental oxygen were compared. Primary outcome: 30-day mortality. 

Secondary outcomes: 90-day mortality and hospitalization costs. Attempted sample size to 

detect an 11% difference in mortality was 187 patients per group. 

Results: COVID-19 cases were younger (median years, 67 (IQR 54-78) vs 76 (IQR 64-83); 

p<0.001) and more frequently overweight whereas influenza cases had more hypertension, 

immunosuppression, and chronic heart, respiratory and renal disease. Compared to influenza, 

COVID-19 cases had more pneumonia (98% vs 60%, <0.001), higher MEWS and CURB-65 

scores and were more likely to show worse progression on the WHO ordinal scale (33% vs 4%; 

p<0.001). The 30-day mortality rate was higher for COVID-19 than for influenza: 15% vs 5% 

(p=0.001). The median age of non-surviving cases was 81 (IQR 74-88) and 77.5 (IQR 65-84) 

(p=0.385), respectively. COVID-19 was independently associated with 30-day (HR 4.6, 95%CI, 

2-10.4) and 90-day (HR 5.2, 95%CI, 2.4-11.4) mortality. Sensitivity and subgroup analyses, 

including a subgroup considering only patients with pneumonia, did not show different trends. 

Regarding resource consumption, COVID-19 patients had longer hospital stays and higher 

critical care, pharmacy, and complementary test costs.  

Conclusions: Although influenza patients were older and had more comorbidities, COVID-19 

cases requiring supplemental oxygen on admission had worse clinical and economic outcomes. 

Key words: COVID-19, flu, pandemic, mortality, resource consumption, hospital costs. 
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Introduction 

Since the emergence of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) [1], 

the coronavirus disease 2019 (COVID-19) has been compared to influenza virus. Both viruses 

are similar in symptoms, transmission routes, and risk groups.  

Clinical presentation ranges from asymptomatic to critical cases, although most infections are 

not severe [2,3]. Among hospitalized patients however, the proportion of critical disease is 

higher, ranging from 3% to 20% for influenza, and from 14% to 50% for COVID-19 [4–8].  

Both viruses can cause severe illness in otherwise healthy individuals, but elderly or comorbid 

patients are at highest risk of severe influenza illness [9]. In COVID-19, age plays a major role in 

outcome [10]. 

In terms of resource consumption, prior data show that seasonal influenza places a strain on the 

healthcare system [9]. However, the SARS-CoV-2 pandemic is a historic public health crisis, 

requiring unprecedented allocations of medical resources to ensure patient care and prevent 

health system collapse.  

We hypothesized that adults with SARS-COV-2 requiring oxygen at admission have worse 

outcomes and consume more resources than those with influenza. Prior studies [4–8,11–22] 

have compared characteristics and/or outcomes of both diseases. To our knowledge, this is the 

first study to assess only patients requiring supplemental oxygen at admission. More relaxed 

admission criteria due to concerns about the novel SARS-COV-2 may have led to 

hospitalization of fewer sick people with COVID-19. Thus, considering only admitted patients 

requiring oxygen may provide a more objective selection criterion.  

Furthermore, although some cohorts [4–8,16,18,20] have explored resource consumption, none 

have detailed the burden of disease on hospitalization costs. 
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This study aims to compare the clinical characteristics, mortality and resource consumption of 

patients hospitalized for COVID-19 or influenza requiring supplemental oxygen.    

Methods 

Study design and participants 

A retrospective observational cohort study performed at the Hospital del Mar, a tertiary 

university hospital in Barcelona (Spain).  

Patient selection was from the hospital database. Patients diagnosed with influenza or SARS-

COV-2 infection during the study period were retrospectively reviewed. Inclusion criteria were 

age >18-years, laboratory-confirmed influenza/SARS-COV-2 infection, positive test within 48 

hours of admission, hospitalization due to influenza/SARS-COV-2 infection and need for 

supplemental oxygen at admission.  

For the influenza cohort, patients hospitalized during the 2017–19 influenza outbreak periods 

(from January 1, 2017 through December 1, 2019) meeting the study criteria were included. For 

the COVID-19 cohort, patients admitted for COVID-19 from March 1, 2020 through May 1, 2020 

(‘first wave’) were included. Patients were included consecutively, starting from the initial date of 

the study period until the required sample size was reached. 

Patients were followed for 90 days from the date of the positive test, using the regional 

electronic healthcare records (integrating hospital, primary care, and long-term facilities). 

Patients whose mortality could not be assessed due to lack of records during the follow-up 

period were considered lost to follow-up and excluded. Hospital-acquired infections were 

excluded to avoid overestimating hospitalization costs and length of stay accounted for before 

the COVID-19 or influenza episode. 
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Ethics 

The Clinical Research Ethical Committee of Parc Salut Mar approved this study (registration no. 

2021/9892). Written informed consent was waived due to its observational and retrospective 

nature.  

Outcomes 

The primary endpoint was all-cause 30-day mortality. Secondary endpoints were 90-day 

mortality and hospitalization costs.  

Definitions and data collection 

Demographic, clinical, and epidemiological data were collected from electronic records. 

Influenza and pneumococcal vaccination status was ascertained through primary care records. 

Patients with no official vaccination record were considered “not vaccinated”. Severity of 

underlying diseases were assessed by Charlson comorbidity index [23]. Immunosuppression 

was defined as malignancy, untreated HIV and/or CD4 count <200 cells/µl, pregnancy, 

inflammatory and autoimmune disorders, transplant or other diseases under 

immunosuppressive agents, corticosteroid therapy, defined as 10 mg of oral prednisone or 

equivalent for a month, poorly controlled diabetes mellitus, defined as HbA1c>9% with target 

organ damage, and/or primary immune deficiency disease.  

Also recorded were signs and symptoms at admission, time from symptom onset to hospital 

admission, laboratory test parameters, baseline chest X-ray findings, treatment received, need 

for intensive care unit (ICU) admission, and respiratory support. Chest X-rays were classified 

into 2 groups: those with new radiographic findings consistent with acute pneumonia (ground-

glass, linear opacities, or consolidations), and those normal or showing non-acute findings 
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(chronic changes associated with prior pneumopathy) or not attributable to viral infection 

(pulmonary edema). 

Clinical severity was assessed at admission using Modified Early Warning Score (MEWS) [24], 

CURB-65 [25], and PaO2/FiO2 ratio. Acute respiratory distress syndrome (ARDS) was defined 

as PaO2/FiO2 ratio ≤300 [26]. When arterial blood gas data were not available, PaO2/FiO2 ratio 

was inferred from Spo2/Fio2 [27]. Status on the World Health Organization (WHO) ordinal 

clinical progression scale [28] at baseline and day 7 was also recorded.  

Complications developing during hospitalization (pulmonary embolism, secondary infections, 

heart failure, atrial fibrillation, acute kidney injury) were recorded.  

Variables studied for healthcare resource consumption included:  length of stay, days in ICU, 

days of respiratory support, readmissions, and overall hospitalization, pharmaceutical, 

laboratory, imaging, and other diagnostic procedure costs. 

Statistical analysis 

Determination of the sample size (187 patients per group) to detect at least an 11% difference in 

mortality between groups was based on previous results [4]. Statistical power was set at 0.8, 

alpha error 0.05, and estimated loss to follow-up 0.3. 

Continuous quantitative variables were presented as median and interquartile range (IQR), 

categorical variables as numbers and percentages. Categorical variables were compared by χ2 

test or Fisher’s exact test, and continuous variables by the Student’s t-test or Mann–Whitney U-

test, as appropriate.  

The Kaplan-Meier estimator estimated time-until-death. The log-rank test compared the risk of 

death between study groups. Receiver Operating Characteristic (ROC) curves were used to 

identify the optimal cutoff age for prediction of 30- and 90-day mortality, and Youden’s criterion 

to determine optimal cutoff points: the sample point maximizing the Youden Index 

(sensitivity+specificity–1).  
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Cox proportional hazards was used to perform multivariate survival analyses of 30- and 90-day 

mortality, with hazard ratios (HR) and 95% confidence intervals (CI). Variables with p value ≤.2 

were included in the initial model, together with variables not statistically significant but clinically 

relevant. Corticosteroid therapy and pneumonia were considered clinically relevant and forced 

into models. Baseline MEWS score and PaO2/FiO2 ratio were included to adjust for severity. 

Complications during hospitalization were considered intermediate variables between exposure 

and death and were not included. Cox models were built using backward stepwise selection. 

Variance inflation factors were used to detect collinearity between variables in the models. The 

proportional hazards assumption was tested. Variables with > 25% missing values were not 

considered.  

Sensitivity analyses were performed to investigate the impact of COVID-19 versus influenza on 

30- and 90-day mortality in subgroups of interest (age <74 or ≥74-years; including only non-

influenza vaccinated patients and those with pneumonia and/or bilateral involvement).   

Economic impact was evaluated by median regression to deal with lack of normality of 

dependent variables (hospitalization costs). Results were expressed as difference of medians. 

Interpretation of coefficients, as in multiple linear regression, was based on differences of 

means.  

All p-values were 2-tailed and statistical significance was <0.05. Statistical analyses were 

performed using STATA 15.1. STROBE guidelines were used to report the study 

(Supplementary Table S1).  
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Results 

Overall, 614 COVID-19 patients and 411 influenza patients were admitted during the study 

period. Based on the attempted sample size, 187 patients were included per group (Figure 1).  

Baseline characteristics and clinical presentation 

Differences in baseline characteristics, clinical presentation, complementary tests, 

complications, and therapeutic management between groups are shown in table 1. The most 

frequent subtype viruses were influenza A H1N1 (65%) and B (26.74%). 

COVID-19 patients were younger than those with influenza and had fewer underlying diseases. 

Overall, influenza cases had worse abnormal blood count values, excluding ferritin and hepatic 

enzyme levels. Pneumonia was seen more in COVID-19 than influenza patients (98% vs 59%; 

p<0.001). Among influenza cases with no pneumonia (n=77), 41 (53%) had radiological 

changes secondary to chronic pneumopathy and clinical signs of acute exacerbation, 19 (25%) 

pulmonary edema, and 17 (22%) had normal x-rays but wheezing and/or rales on examination. 

More than 86% of these 77 patients reported influenza systemic symptoms.  

Severity assessment 

COVID-19 patients presented higher MEWS and CURB-65 scores at baseline, but mild ARDS 

was more frequent in influenza cases (66% vs 50%; p=0.022). Evolution of patient status on the 

WHO ordinal scale during admission is shown in Figure 2.   

Therapeutic management and complications 

58% of patients received virus-targeting agents. Nearly all influenza cases (98%) received 

oseltamivir. COVID-19 patients were given lopinavir/ritonavir (17%) and remdesivir (1%).  

Overall, more than 90% of patients received concomitant antibiotic therapy. The most frequent 
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regimen in the COVID-19 group was ceftriaxone plus azithromycin (72%) versus 

amoxicillin/clavulanate (30%) and levofloxacin (21%) in influenza group.  

Concomitant bacterial pneumonia at admission was more frequent in influenza than COVID-19 

cases (n=39/43, 90.7% vs n=8/27, 29.6%, p<0.001). Streptococcus pneumoniae was the 

leading microorganism (26 and 4 episodes, respectively). Hospital-acquired pneumonia was 

more seen in COVID-19 (n=19/27, 70.4%) than influenza group (n=4/43, 9.3%) and 

Pseudomonas aeruginosa was the most frequent microorganism (n=8 and n=2 patients, 

respectively). Patients with COVID-19 were more likely to have hospital-acquired infections 

other than pneumonia (20% vs 3%, p<0.001) and to develop bacteremia (14% vs 4%, p=0.001).  

Clinical outcome: mortality  

30-day mortality was 15% (n=29/187) in COVID-19 and 5% (n=10/187) in influenza (HR 3.07, 

95%CI, 1.5–6.31). Median age was 81 years (IQR 74-88) in COVID-19 and 77.5 years (IQR 65-

84) in influenza (p=0.385). 70% of influenza deaths were caused by influenza A subtype H1N1.  

90-day mortality was 19% (n=35/187) in COVID-19 and 6% (n=12/187) in influenza (HR 3.12, 

95%CI, 1.62–6.02). Median age was 78 (IQR 72-87) in COVID-19, and 77.5 (IQR 64-84.5) in 

influenza (p=0.558). Influenza A subtype H1N1 (67%) and influenza B (25%) were the most 

common subtypes in non-surviving influenza patients.  

There were no differences in mortality trends between the three periods of seasonal influenza 

studied. 

Figure 3A shows Kaplan-Meier curves for 30-day mortality by infection group. Based on ROC 

curve analysis, the optimal cutoff age for predicting mortality was 74 years (Figure S1). When 

stratified by age, 30-day mortality was markedly higher in COVID-19 patients ≥74-years (HR 
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5.77, 95%CI, 2.48–13.47; p<0.001) (Figure 3B). In patients under 50-years, only one death, in 

the COVID-19 group, was observed. 

Univariate and multivariate analyses of 30-day mortality are shown in Table 2. COVID-19 was 

an independent risk factor for 30-day mortality. Data of 90-day mortality are shown in 

supplementary material (Table S2 and Figure S2). Similarly, COVID-19 was also associated 

with higher 90-day mortality. 

Subgroup and sensitivity analyses of the impact of COVID-19 versus influenza on 30- and 90-

day mortality in subgroups of interest are shown in supplementary table S3. COVID-19 was also 

associated with higher 30- and 90-day mortality considering only patients with pneumonia 

(Table 3 and supplementary table S4, respectively) and non-vaccinated against influenza 

(supplementary table S5).  

Healthcare resource consumption and costs  

COVID-19 patients had longer hospital and ICU stays. Critical care costs for COVID-19 patients 

were almost twice those associated with influenza patients, with a median difference of 9,268 

euros between groups (p<0.001) (Table 4). COVID-19 was independently associated with 

higher costs of critical care, pharmaceutical treatment, and complementary tests 

(supplementary Table S6 and S7).  

Discussion 

The present study details clinical characteristics, outcomes, and resource consumption of 

patients hospitalized for COVID-19 or influenza requiring supplemental oxygen on admission. 

COVID-19 patients were younger and healthier than those with influenza, as previously reported 

[4,6,16–18,22], with consistent differences in rates of smoking, hypertension, pneumopathy, 

heart failure, and renal disease. Since many patients with pneumopathy were treated with 
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corticoid therapy, immunosuppression was especially high in the influenza group. COVID-19 

individuals however tended to have higher BMIs [4].  

Whereas COVID-19 cases had more general symptoms, dyspnea and ARDS were more seen 

in influenza patients at baseline. In contrast, COVID-19 cases were more likely to worse during 

admission. These findings describe the natural history of some COVID-19 cases, who develop 

respiratory deterioration during the inflammatory stage of the disease [29].  

As previously reported, bacterial pulmonary coinfections were uncommon in COVID-19 at 

baseline [30], which contrasts with previous data from influenza epidemics [31]. Conversely, 

hospital-acquired infections were more frequent with COVID-19 due to longer hospital and ICU 

stays.  

Concerning outcomes, mortality was three times higher for COVID-19 than influenza, which 

coincides with previous data [4–6,8,20]. Our data suggest that mortality was especially high 

among older patients (≥74-years) with COVID-19, which reinforces previous evidence [10] 

identifying age as a key factor in COVID-19 outcomes. Due to the limited number of 

observations for younger individuals, the burden of influenza and COVID-19 on younger cohorts 

warrants further investigation. 

COVID-19 cases had more frequently pneumonia and bilateral involvement. Prior studies have 

shown that COVID-19 typically follows a peripheral bilateral pattern, with a predominance of 

ground-glass, linear opacities or consolidations depending on the stage of the disease [32]. 

Although bilateral pattern is frequent in influenza, prior series have also found lower rates of 

bilateral involvement [33].  

Most non-surviving cases had pneumonia on chest X-ray. In our cohort, 40% of influenza cases 

baseline X-rays did not show viral pneumonia. Previous studies [34] show computed 

tomography (CT) scan is the “gold standard” for detection of pneumonia, since lung opacities 
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are visible on CT scan when X-rays are normal. In one study [35], the proportion of influenza 

pneumonia increased from 7% to 72% when CT scan was performed. It can be inferred that a 

pneumonia diagnosis may be missed using X-rays alone.  

Moreover, in clinical practice, clinical and radiographic overlap may make it difficult to 

differentiate between viral pneumonia and acute exacerbations of chronic pulmonary disease or 

congestive heart failure [36,37].  

To explore the impact of radiological findings on outcome, pneumonia was forced into 

multivariate models of mortality and subgroup analyses were performed. In all settings, COVID-

19 outcomes were worse. Excess mortality may be due to increased intrinsic severity in COVID-

19, and not only exacerbation of chronic conditions or presence of pneumonia. 

None of the COVID-19 patients were immunized during the study period, which contrasts with 

17% of vaccinated influenza patients. Subgroup analysis excluding vaccinated influenza 

patients did not show different trends.  

Therapeutic management may also have affected outcomes. Almost the whole influenza cohort 

received oseltamivir, whereas remdesivir was administered in just 1% of COVID-19 cases. 

Furthermore, almost 40% of COVID-19 patients did not receive corticosteroids. While current 

evidence supports corticosteroid therapy in COVID-19 cases [38], its administration was 

controversial during the study period [39]. To explore the effect of treatment on outcome, 

corticosteroids and antiviral treatment were entered as covariates in multivariate analysis. 

Antiviral treatment was removed from the final model due to the lack of significant differences.  

Since we included three seasonal influenza outbreaks (2017-2019), the differences in mortality 

are unlikely to be the result of an unusually mild influenza season. Of note, it was necessary to 

review almost three periods of seasonal influenza versus two months of COVID-19 to reach the 

attempted sample size, reflecting the huge influx of patients in our institution during the first 
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wave of the COVID-19 pandemic. It may be inferred that the sudden demand for hospital 

resources may have negatively affected care of COVID-19 cases.  

Our findings on resource consumption show that patients with SARS-COV-2 more frequently 

received respiratory support, were almost three times more likely to be admitted to the ICU and 

had longer hospital and ICU stays. The costs of critical care, pharmaceutical treatment and 

complementary tests were also higher in the COVID-19 group. While previous studies [4–

6,8,16,18] have found that COVID-19 patients consume more resources in terms of hospital 

stay and ICU bed occupancy, this is to our knowledge the first to detail those costs.  

Our study has the limitations of a retrospective, single-center study. No genotyping studies were 

conducted due to the timing of study data collection, although it is highly likely that COVID-19 

patients were affected by wild-type B.1. These results may not therefore reflect the current 

scenario, in which multiple SARS-CoV-2 variants are circulating globally. Likewise, the absence 

of vaccinated COVID-19 patients during the study period may not reflect the current profile of 

inpatients with COVID-19. Second, patients with COVID-19 and seasonal influenza cannot be 

compared directly because the cohorts come from different time periods. Third, many influenza 

cases did not present pneumonia on admission. Even though CT is considered the gold 

standard for detecting pneumonia, pulmonary X-ray findings could have been considered an 

additional inclusion criterion. Fourth, antiviral was used for the influenza group, for which studies 

have shown a decrease in mortality [40]. In contrast, for patients with COVID-19 there was no 

effective antiviral therapy. Fifth, during the first wave of the pandemic, SARS-CoV-2 detection 

was occasionally performed alone. Nevertheless, it is unlikely that influenza co-infections were 

missed in our study because of the study timing. Finally, considerable effort was made to fully 

adjust for a few covariates; nevertheless, the overall number of events was low, which limits the 

precision of some estimates, particularly for important subgroups. We did not include interesting 

laboratory parameters such as ferritin, d-dimer, or interleukin-6 in multivariable models because 
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of higher proportions of missing values, particularly in the influenza cohort. Several strengths of 

this study are highlighted. All information was reviewed by trained investigators, which contrasts 

with studies based on administrative or automated databases where the accuracy of data may 

not guarantee. Furthermore, the study explores the dimension of resource consumption, a 

keystone of pandemic management. Finally, we only included patients when infection was the 

reason for admission, providing an accurate estimation of the true impact of SARS-COV-2 and 

influenza on hospitalization costs.  

In conclusion, COVID-19 was associated with worse clinical and economic outcomes than 

seasonal influenza in hospitalized patients requiring supplemental oxygen. COVID-19-related 

hospitalization seems to be more complex and expensive than influenza, either because of 

greater clinical severity, length of stay, ICU bed occupancy, need for respiratory equipment, or 

other special measures. Healthcare managers should take this into account to improve 

healthcare activity and prepare for possible future waves of COVID-19, especially in the current 

scenario, where the possibility of overlapping influenza and COVID-19 epidemics could mean 

increased complexity in patient management.  
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Table 1. Baseline characteristics, clinical presentation, laboratory and radiological findings, 
infection severity, complications and therapeutic management of COVID-19 and influenza 
Inpatients requiring supplemental oxygen.  

Variable 2017-2019 
Influenza (n=187) 

COVID-19  
(n=187) 

p-value 

Demographic information    

Male sex 102 (54.5) 91 (48.7) 0.255 

Age (years), m (IQR) 76 (64-83) 67 (54-78) <0.001 

Distribution    

18 – 30 years 1 (0.5) 2 (1.1) 0.562 

31 – 40 years 4 (2.1) 6 (3.2) 0.521 

41 – 50 years 7 (3.7) 27 (14.4) <0.001 

51 – 60 years 20 (10.7) 29 (15.5) 0.168 

61 – 70 years 38 (20.3) 41 (21.9) 0.704 

71 – 80 yeas 58 (31) 47 (25.1) 0.206 

81 – 90 years 56 (29.9) 28 (15) 0.001 

≥ 91 years 3 (1.6) 7 (3.7) 0.200 

Ethnic group    

Arab 2 (1.1) 11 (5.9) 0.010 

Asian 0 (0) 9 (4.9) 0.002 

Latin American 5 (2.7) 13 (7) 0.050 

White 178 (95.2) 150 (81.1) <0.001 

Other 2 (1.1) 4 (2.2) 0.410 

Underlying condition    

Charlson comorbidity index, m (IQR) 2 (1-4) 1 (0-2) <0.001 

Dependent for activities of daily living 48 (25.7) 29 (15.5) 0.015 

Current smoker 55 (29.4) 13 (7) <0.001 

Hypertension 134 (71.7) 108 (57.8) 0.005 

Dyslipidemia 85 (45.5) 72 (38.5) 0.173 

Diabetes 58 (31) 43 (23) 0.081 

COPD  80 (42.8) 24 (12.8) <0.001 
Asthma 19 (10.2) 6 (3.2) 0.007 
Chronic heart disease 86 (42.2) 28 (15) <0.001 

Chronic neurologic disorder  18 (9.6) 30 (16) 0.064 

Chronic kidney disease 49 (26.2) 7 (3.7) <0.001 

Liver disease 15 (8) 21 (11.2) 0.293 

Immunosuppression 119 (63.6) 24 (12.8) <0.001 

Malignancy  17 (9.1) 11 (5.9) 0.238 

Inflammatory and autoimmune disorders 22 (11.8) 7 (3.7) 0.004 

Long-term oral corticosteroids 53 (28.3) 3 (1.6) <0.001 

Other* 27 (14.4) 3 (1.6) <0.001 
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HIV chronic infection 7 (3.7) 5 (2.7) 0.557 

BMI, m (IQR) 26.3 (23-31.6) 28.4 (25.1-32.5) 0.008 

Overweight, BMI ≥ 25 kg/m
2
  102 (60.7) 136 (76) 0.002 

Vaccination status 
(No./No. of patients with indication) 

   

Influenza vaccination 30 (17.2) 
(30/174) 

31 (22.3) 
(31/139) 

0.503 

Pneumococcal vaccination 45 (26.9) 
(45/167) 

23 (19) 
(23/121) 

0.143 

Clinical presentation    
Days from illness onset to admission, m 
(IQR) 

4 (2-7) 8 (5-11) <0.001 

Fever 111 (59.4) 156 (83.4) <0.001 
Malaise 123 (65.8) 142 (75.9) 0.031 
Headache 5 (2.7) 35 (18.7) <0.001 
Altered level of consciousness 16 (8.6) 23 (12.3) 0.236 
Gastrointestinal disorders 12 (6.4) 61 (32.6) <0.001 
Anosmia and/or dysgeusia 0 (0) 29 (15.5) <0.001 
Upper respiratory tract symptoms 40 (21.4) 52 (27.8) 0.150 
Cough 154 (82.4) 152 (81.3) 0.789 
Dyspnea 156 (83.4) 115 (61.5) <0.001 

Laboratory parameter, m (IQR)  
(No./No. of patients with data) 

   

Hemoglobin, g/l 
    

12.6 (11.2-14.3) 
(187/187) 

13.4 (12.2-14.5) 
(187/187) 

0.005 

Leukocyte count, x10
9
/L 

     
9.3 (4.1-10.9) 

(187/187) 
6.6 (5.1-9.9) 

(187/187) 
<0.001 

Neutrophil count, x10
9
/L 

     
7.5 (5.1-10.9) 

(187/187) 
5.2 (3.5-8.5) 

(187/187) 
<0.001 

Lymphocyte count, x10
9
/L 

     
0.9 (0.6-10.9) 

(187/187) 
0.9 (0.7-1.3) 

(187/187) 
0.184 

Platelet count, x10
9
/L   

     
194 (148-263) 

(187/187) 
203 (156-278) 

(187/187) 
0.220 

Urea, mg/dl 
      

51 (34.8-80) 
(187/187) 

35 (28-50) 
(187/187) 

<0.001 

Creatinine, mg/dl 
      

1.1 (0.8-1.6) 
(187/187) 

0.9 (0.7-1.1) 
(187/187) 

<0.001 

Serum albumin, g/dl 
     

3.4 (2.9-3.7) 
(130/187) 

3.5 (3.2-3.8) 
(159/187) 

0.005 

Total bilirubin, mg/dl 
     

0.4 (0.3-0.7) 
(175/187) 

0.4 (0.3-0.6) 
(186/187) 

0.626 

Alanine aminotransferase, U/L 
     

19 (13-32) 
(175/187) 

25 (16.8-43.2) 
(185/187) 

0.004 

Aspartate aminotransferase, U/L 
     

25 (18-36) 
(176/187) 

35 (24-51) 
(186/187) 

<0.001 

Lactate dehydrogenase, U/L 
     

333 (251-428) 
(34/187) 

308 (249-425) 
(183/187) 

0.626 

Creatine kinase, U/L 
     

210 (100-477) 
(37/187) 

90 (53-218) 
(170/187) 

0.001 

C-reactive protein, mg/dl  
     

9.1 (3.5-23.2) 
(186/187) 

9.6 (4-20.9) 
(185/187) 

0.944 

Procalcitonin, ng/ml 
     

0.6 (0.2-3.4) 
(116/187) 

0.1 (0.09-0.4) 
(127/187) 

<0.001 

Ferritin, ng/ml 
     

435 (154-1148) 
(50/187) 

670 (374-1320) 
(147/187) 

0.011 
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Interleukin 6, pg/ml 
     

- 
(0/187) 

55.2 (19-107) 
(153/187) 

- 

D-dimer, mcg/L 
     

- 
(0/187) 

840 (490-1580) 
(179/187) 

- 

Troponin T, ng/L 
     

42.4 (22.6-108.1) 
(29/187) 

14 (13.2-25.2) 
(169/187) 

<0.001 

NT-proBNP, pg/ml 
     

3960 (1258-9891) 
(78/187) 

192 (95-623) 
(77/187) 

<0.001 

Radiological findings on chest X-ray at 
admission 
(No./No. of patients with pneumonia) 

   

Pneumonia 110 (58.8) 183 (97.9) <0.001 
Ground-glass opacities/consolidation 66 (60)  

(66/110) 
72 (39.3) 
 (72/183) 

0.001 

Linear opacities 45 (40.9) 
(45/110) 

146 (79.8) 
(146/183) 

<0.001 

Bilateral involvement 53 (48.2) 
(53/110) 

160 (87.4) 
(160/183) 

<0.001 

Pleural effusion 12 (10.9) 
(12/110) 

2 (1.1) 
(2/182) 

0.001 

Severity assessment     
Baseline MEWS, m (IQR) 2 (0-3) 3 (2-4) <0.001 
Baseline CURB-65, m (IQR) 1 (1-1) 1 (1-2) <0.001 
Baseline PaO2/FiO2 ratio, m (IQR) 267 (211-330) 304 (214-372) 0.238 

ARDS  123 (65.8) 86 (46) <0.001 
Moderate-severe ARDS 42 (22.5) 43 (23) 0.902 

Baseline WHO ordinal scale    
Admitted to hospital, receiving 
supplemental oxygen 

140 (74.9) 151 (80.7) 0.171 

Admitted to hospital, receiving NIV or 
HFNC  

39 (20.9) 27 (14.4) 0.104 

Admitted to hospital, receiving MIV 8 (4.3) 9 (4.8) 0.804 
Day 7 WHO ordinal scale    

Not admitted to hospital 35 (18.7) 20 (10.7) 0.029 
Admitted to hospital, without 
supplemental oxygen 

42 (22.5) 27 (14.4) 0.046 

Admitted to hospital, receiving 
supplemental oxygen 

91 (48.7) 64 (34.2) 0.005 

Admitted to hospital, receiving NIV or 
HFNC 

10 (5.3) 18 (9.6) 0.116 

Admitted to hospital, receiving MIV, or 
death 

9 (4.8) 58 (31) <0.001 

Worsening on WHO ordinal scale 7 (3.74) 62 (33.16) <0.001 
ICU admission 26 (13.9) 69 (39.4) <0.001 

Complications during admission    
Bacterial pneumonia  43 (23) 27 (14.4) 0.034 
Non-respiratory bacterial infection 5 (2.7) 38 (20.3) <0.001 
Pulmonary embolism - 17 (9.1) 0.048 
Heart failure 56 (29.9) 20 (10.7) <0.001 
Atrial fibrillation 24 (12.8) 13 (7) 0.057 
Acute kidney injury 24 (12.8) 41 (21.9) 0.020 

Therapeutic management    
Antibiotic  169 (90.4) 180 (96.3) 0.023 
Antiviral  184 (98.4) 34 (18.2) <0.001 
Corticosteroids 180 (80.2) 115 (61.5) <0.001 
Interleukin 6 inhibitors - 48 (25.7) <0.001 
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Pronation 5 (2.7) 73 (39) <0.001 

Data are presented as nos. and % or as medians (m) with interquartile ranges (IQR). 
Abbreviations: COVID-19 (coronavirus disease 2019), COPD (chronic obstructive pulmonary 
disease), HIV (human immunodeficiency virus), BMI (body mass index), N-terminal pro-B-type 
natriuretic peptide (NT-proBNP), Modified Early Warning Score (MEWS), non-invasive ventilation 
(NIV), high-flow nasal cannula (HFNC), invasive mechanical ventilation (IMV), Intensive care unit 
(ICU), acute respiratory distress syndrome (ARDS). 

*Other: Diabetes mellitus 9, primary immunosuppression 5, immunosuppressive agents 4, renal 
transplant 5, untreated HIV and/or CD4 count < 200 cells/µl4, immunosuppressive agents 4 in 
influenza cases. Renal transplant 2 and pregnancy 1 in COVID-19 cases.  
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Table 2. Cox regression analysis of associations between main variables and mortality at 
day 30.   

 Crude analysis  Adjusted analysis  

Variable HR (95%CI) p value HR (95%CI) p value 

COVID-19  3.07 (1.5-6.31) 0.002 4.56 (2.01-10.43) <0.001 

Demographic information     

Male sex 1.69 (0.88-3.25) 0.117 3.02 (1.44-3.36) 0.004 

Age (per unit) 1.07 (1.04-1.04) <0.001 1.09 (1.06-1.13) <0.001 

Underlying condition     

Charlson comorbidity index (per unit) 1 .7 (1.01-1.36) 0.038 1.19 (0.99-1.43) 0.060 

Dependent for activities of daily living 3.34 (1.87-5.95) <0.001   

Current smoker 0.51 (0.18-1.41) 0.190   

Hypertension  1.86 (0.89-3.95) 0.098   

Dyslipidemia 1.47 (0.83-2.75) 0.231   

Diabetes 1.07 (0.53-2.14) 0.650   

COPD 1.46 (0.76-2.81) 0.258   
Chronic heart disease 1.28 (0.65-2.46) 0.463   

Chronic neurologic disorder  4.01 (2.06-7.8) <0.001   

Chronic kidney disease 0.82 (0.32-2.09) 0.677   

Malignancy 1.4 (0.5-3.95) 0.521   

Immunosuppression 0.46 (0.22-0.97) 0.043   

HIV/AIDS 0.66 (0.35-1.26) 0.207   

BMI (per unit) 1.01 (0.9-1.01) 0.270   

Severity assessment     

Baseline MEWS (per unit) 1.41 (1.21-1.64) <0.001 1.59 (1.31-1.94) <0.001 
Baseline CURB-65 (per unit) 2.24 (1.7-2.93) <0.001   
Baseline PaO2/FiO2 ratio (per unit) 1 (0.99-1) 0.046 1 (0.99-1.01) 0.086 
Baseline WHO ordinal scale     
Admitted to hospital, receiving supplemental 
oxygen 

Reference    

Admitted to hospital, receiving NIV or HFNC  0.53 (0.19-1.5) 0.233   
Admitted to hospital, receiving MIV 1.59 (0.49-5.21) 0.440   
Day 7 WHO ordinal scale     
Admitted to hospital, receiving supplemental 
oxygen 

Reference    

Admitted to hospital, receiving NIV or HFNC 3.58 (1.3-9.84) 0.014   
Admitted to hospital, receiving MIV 2.96 (1.23-7.1) 0.015   
Worsening on WHO ordinal scale (per unit) 7.64 (4.03-14.47) <0.001   

Radiological findings in chest X-ray     

Pneumonia  5.38 (1.3-22.34) 0.020 1.82 (0.38-8.64) 0.451 
Ground-glass opacities/consolidation 1.67 (0.89-3.12) 0.111   
Linear opacities 1.97 (1.01-3.83) 0.046   
Bilateral involvement 1.18 (0.56-2.5) 0.666   
Pleural effusion 1.41 (0.34-5.86) 0.634   

Complications during admission     

Bacterial pneumonia  0.77 (0.32-1.83) 0.549   
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Abbreviations: COVID-19 (coronavirus disease 2019), COPD (chronic obstructive pulmonary disease), HIV/AIDS 
(human immunodeficiency virus/acquired immune deficiency syndrome), BMI (body mass index), Modified Early 
Warning Score (MEWS), non-invasive ventilation (NIV), high-flow nasal cannula (HFNC), invasive mechanical 
ventilation (IMV), intensive care unit (ICU). 

Variables explored in the initial multivariate model were group (COVID-19 or influenza), sex, age, Charlson 
comorbidity index, current smoker, hypertension, dyslipidemia, immunosuppression, BMI, baseline PaO2/FiO2, 
baseline MEWS, pneumonia, bilateral involvement, antiviral and corticosteroids therapy.  

The adjusted model showed a statistical power of 97.25%.  

 

  

Non-respiratory bacterial infection 4.1 (2.11-7.99) <0.001   
Pulmonary embolism 0.4 (0.06-2.92) 0.365   
Heart failure 1.35 (0.66-2.77) 0.412   
Atrial fibrillation 2.87 (1.36-6.04) 0.006   
Acute kidney injury 4.42 (2.35-8.3) <0.001   

Therapeutic management     

Antibiotic 2.76 (0.38-20.1) 0.317   
Antiviral  0.42 (0.22-0.79) 0.008   
Corticosteroids 0.83 (0.45-1.53) 0.548 0.34 (0.16-0.73) 0.006 
Interleukin 6 inhibitors 0.93 (0.38-2.3) 0.883   
Pronation 0.96 (0.44-2.08) 0.912   
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Table 3. Cox regression analysis of associations between main variables and mortality at day 30 

in the subgroup of patients with pneumonia at baseline. 

 Crude analysis  Adjusted analysis  

Variable HR (95%CI) p value HR (95%CI) p value 

COVID-19  2.39 (1.05-5.02) 0.038 5.18 (2.08-12.9) <0.001 

Demographic information     

Male sex 1.62 (0.84-3.15) 0.155 2.96 (1.38-6.36) 0.005 

Age (per unit) 1.08 (1.04-1.11) <0.001 1.1 (1.06-1.14) <0.001 

Underlying condition     

Charlson comorbidity index (per unit) 1.21 (1.05-1.39) 0.007 1.22 (1.02-1.47) 0.005 

Dependent for activities of daily living 4.78 (2.5-9.1) <0.001   

Current smoker 0.56 (0.17-1.82) 0.336   

Hypertension 2.32 (1.06-5.08) 0.035   

Dyslipidemia 1.56 (0.82-2.98) 0.178   

Diabetes 1.25 (0.62-2.53) 0.537   

COPD 1.86 (0.95-3.66) 0.071   
Chronic heart disease 1.4 (0.71-2.76) 0.324   

Chronic neurologic disorder  3.93 (1.97-7.83) <0.001   

Chronic kidney disease 1.14 (0.46-2.94) 0.780   

Malignancy 1.49 (0.53-4.2) 0.453   

Immunosuppression 0.62 (0.28-1.65) 0.225   

HIV/AIDS 0.78 (0.11-5.72) 0.810   

BMI (per unit) 1.01 (0.99-1.01) 0.360   

Severity assessment     

MEWS (per unit) 1.35 (1.14-1.59) <0.001 1.52 (1.24-1.88) <0.001 
CURB-65 (per unit) 2.06 (1.56-2.87) <0.001   
Baseline PaO2/FiO2 ratio (per unit) 1 (0.99-1.01) 0.108 1 (0.99-1.01) 0.061 
Baseline WHO ordinal scale     

Admitted to hospital, receiving supplemental 
oxygen 

Reference    

Admitted to hospital, receiving NIV or HFNC  0.37 (0.11-1.21) 0.099   
Admitted to hospital, receiving MIV 1.32 (0.4-4.32) 0.645   

Day 7 WHO ordinal scale     
Admitted to hospital, receiving supplemental 
oxygen 

Reference    

Admitted to hospital, receiving NIV or HFNC 2.61 (0.87-7.79) 0.086   
Admitted to hospital, receiving MIV 2.5 (1.02-6.15) 0.046   

Worsening on WHO ordinal scale (per unit) 6.68 (3.43-12.98) <0.001   
ICU admission 1 (0.5-1.99) 0.997   

Radiological findings in chest X-ray     

Ground-glass opacities/consolidation 1.2 (0.63-2.28) 0.586   
Linear opacities 1.29 (0.64-2.61) 0.481   
Bilateral involvement 1.18 (0.56-2.5) 0.666 0.83 (0.36-1.92) 0.663 
Pleural effusion 1.24 (0.3-5.17) 0.765   

Complications     

Bacterial pneumonia  0.74 (0.31-1.77) 0.498   
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Abbreviations: COVID-19 (coronavirus disease 2019), COPD (chronic obstructive pulmonary disease), HIV/AIDS 
(human immunodeficiency virus/acquired immune deficiency syndrome), BMI (body mass index), non-invasive 
ventilation (NIV), high-flow nasal cannula (HFNC), invasive mechanical ventilation (IMV), intensive care unit (ICU).  

Variables explored in the initial multivariate model: group (COVID-19 or influenza), sex, age, Charlson comorbidity 
index, current smoker, hypertension, dyslipidemia, BMI, baseline PaO2/FiO2, baseline MEWS, bilateral 
involvement, antiviral and corticosteroid therapy. Bilateral involvement was forced into the model.  

The adjusted model showed a statistical power of 98.2%.  

  

Non-respiratory bacterial infection 3.65 (1.86-7.18) <0.001   
Pulmonary embolism 0.37 (0.05-2.74) 0.332   
Heart failure 1.54 (0.75-3.19) 0.240   
Atrial fibrillation 2.1 (0.96-4.59) 0.064   
Acute kidney injury 4.3 (2.26-8.2) <0.001   

Therapeutic management     

Antibiotic 1.22 (0.17-8.93) 0.842   
Antiviral  0.55 (0.28-1.08) 0.082   
Corticosteroids 0.61 (0.32-1.18) 0.146 0.32 (0.15-0.69) 0.004 
Interleukin 6 inhibitors 0.75 (0.3-1.86) 0.532   
Pronation 0.79 (0.36-1.72) 0.548   
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Table 4. Univariate analysis of healthcare resource consumption and economic impact for 

Influenza and COVID-19 patients in the overall cohort and in the pneumonia subgroup.     

 

 2017-2019 Influenza  COVID-19 p-value 

Overall cohort    

Healthcare resource consumption 

Length of stay, days 11 (8-17) 14 (8-26) <0.001 

Length of stay in ICU, days 10 (7-15) 17 (9-27) 0.005 

Days of NIV or HFNC 5 (2-8) 4 (2-6) 0.577 

Days of IMV 11 (5-15) 15 (10-22) 0.276 

Readmissions, 90 days, n (%) 53 (28.3) 5 (2.7) <0.001 

Costs, € 

Overall cost of hospitalization 5996 (4049-10955) 6448 (3690-15435) 0.238 

Cost of critical care 12082 (6594-22284) 21350 (11309- 42558) <0.001 

Cost of pharmacy  132 (53-256) 156 (42-1934) 0.022 

Cost of laboratory tests, imaging 

plus other complementary tests  

275 (155-571) 925 (628-1560) <0.001 

    

Pneumonia subgroup    

Healthcare resource consumption 

Length of stay, days 11.5 (8-17) 15 (8-26) <0.001 

Length of stay in ICU, days 10 (7-15) 17 (9-27) 0.010 

Days of NIV or HFNC 5 (2.5-8) 4 (2-6.25) 0.532 

Days of IMV 11 (6-14) 15 (10-22) 0.013 

Readmissions, 90 days, n (%) 28 (25.5) 5 (2.7) <0.001 

Costs, € 

Overall cost of hospitalization 4370 (7494-12504) 6621 (3723-16164) 0.008 

Cost of critical care 13258 (8694-23149) 21350 (11309- 42558) 0.001 

Cost of pharmacy  146 (64-273) 166 (43-1982) <0.001 

Cost of laboratory tests, imaging 

plus other complementary tests  

360 (215-921) 930 (637-1569) <0.001 

Data are presented as means (m) and interquartile range (IQR) unless otherwise specified. Cost values 

are shown in euros (€). Abbreviations: COVID-19 (coronavirus disease 2019), non-invasive ventilation 

(NIV), high-flow nasal cannula (HFNC), invasive mechanical ventilation (IMV), intensive care unit (ICU). 
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Figure Legends: 

Figure 1. Flowchart of patients included in the study. 

Abbreviations: COVID-19 (coronavirus disease 2019).  

Figure 2. Progression of influenza and COVID-19 patients on WHO ordinal scale during 
admission. Status on the WHO ordinal scale at baseline (A) and at day 7 (B).  

Abbreviations: COVID-19 (coronavirus disease 2019), non-invasive ventilation (NIV), 
high flow nasal cannula (HFNC), invasive mechanical ventilation (IMV). 

Figure 3. Cumulative Kaplan-Meier estimates of (A) probability of overall survival at day 
30 in influenza and SARS-CoV-2 virus groups and (B) stratified by age ≥ 74 years.   
Abbreviations: COVID-19 (coronavirus disease 2019). 
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