
M a j o r  a r t i c l e

2240 • cid 2021:73 (15 december) • Talbot et al

Clinical Infectious Diseases

 

Received 28 October 2020; editorial decision 25 January 2021; published online 29 May 2021.
* H. Keipp Talbot and Emily T. Martin contributed equally to this article as first authors.
Correspondence: H. K. Talbot, A2200 Medical Center North, 1161 21st Ave S, Nashville, TN 

37232 (Keipp.talbot@vumc.org). 

Clinical Infectious Diseases®  2021;73(12):2240–7
© The Author(s) 2021. Published by Oxford University Press for the Infectious Diseases Society 
of America. All rights reserved. For permissions, e-mail: journals.permissions@oup.com.
DOI: 10.1093/cid/ciab123

Coronavirus disease 2019 (COVID-19) Versus Influenza 
in Hospitalized Adult Patients in the United States: 
Differences in Demographic and Severity Indicators
H. Keipp Talbot,1,* Emily T. Martin,2,* Manjusha Gaglani,3,4 Donald B. Middleton,5 Shekhar Ghamande,3,4 Fernanda P. Silveira,5 Kempapura Murthy,3 
Richard K. Zimmerman,5 Christopher H. Trabue,6 Samantha M. Olson,7,  Joshua G. Petrie,2 Jill M. Ferdinands,7 Manish M. Patel,7 and Arnold S. Monto2; for 
the HAIVEN Study Investigators
1Departments of Medicine and Health Policy, Vanderbilt University Medical Center, Nashville, Tennessee, USA, 2Department of Epidemiology, University of Michigan School of Public Health, 
Ann Arbor, Michigan, USA, 3Department of Pediatrics, Section of Pediatric Infectious Diseases, Baylor Scott & White Health, Texas A&M University College of Medicine, Temple, Texas, USA, 
4Department of Medical Education at Texas A&M University COM, Texas, USA, 5Department of Medicine, Division of Infectious Diseases, University of Pittsburgh and University of Pittsburgh 
Medical Center, Pittsburgh, Pennsylvania, USA, 6Department of Medicine, University of Tennessee Health Science Center, Saint Thomas Health, Nashville, Tennessee, USA, and 7Influenza Division, 
Centers for Disease Control and Prevention, Atlanta, Georgia

Background. Novel coronavirus disease 2019 (COVID-19) is frequently compared with influenza. The Hospitalized Adult 
Influenza Vaccine Effectiveness Network (HAIVEN) conducts studies on the etiology and characteristics of U.S. hospitalized adults 
with influenza. It began enrolling patients with COVID-19 hospitalizations in March 2020. Patients with influenza were compared 
with those with COVID-19 in the first months of the U.S. epidemic.

Methods. Adults aged ≥ 18 years admitted to hospitals in 4 sites with acute respiratory illness were tested by real-time reverse 
transcription polymerase chain reaction for influenza and severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the virus 
causing COVID-19. Demographic and illness characteristics were collected for influenza illnesses during 3 seasons 2016–2019. 
Similar data were collected on COVID-19 cases admitted before June 19, 2020.

Results. Age groups hospitalized with COVID-19 (n = 914) were similar to those admitted with influenza (n = 1937); 80% of 
patients with influenza and 75% of patients with COVID-19 were aged ≥50 years. Deaths from COVID-19 that occurred in younger 
patients were less often related to underlying conditions. White non-Hispanic persons were overrepresented in influenza (64%) com-
pared with COVID-19 hospitalizations (37%). Greater severity and complications occurred with COVID-19 including more ICU 
admissions (AOR = 15.3 [95% CI: 11.6, 20.3]), ventilator use (AOR = 15.6 [95% CI: 10.7, 22.8]), 7 additional days of hospital stay in 
those discharged alive, and death during hospitalization (AOR = 19.8 [95% CI: 12.0, 32.7]).

Conclusions. While COVID-19 can cause a respiratory illness like influenza, it is associated with significantly greater severity of 
illness, longer hospital stays, and higher in-hospital deaths.
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As severe acute respiratory syndrome coronavirus 2 (SARS 
CoV-2) emerged [1–4], many described coronavirus disease 
2019 (COVID-19) as an influenza-like illness [5, 6]. In part, this 
approach reflected an attempt to provide context to the novel 
disease, by comparing the novel disease with the well-known 
characteristics of seasonal influenza. However, this comparison 
can create confusion since, while it is evident that influenza 
causes significant mortality and morbidity on a regular basis, 
the general public often perceive influenza as a trivial condition, 

akin to the common cold [7]. To mitigate this confusion, it is 
important to examine the clinical characteristics of severe in-
fluenza that causes hospitalization and compare these illnesses 
with characteristics of hospitalizations caused by SARS-CoV-2. 
Additionally, these data can help with clinical management and 
planning for potential co-circulation of both viruses in the ap-
proaching winter season.

The Hospitalized Adult Influenza Vaccine Effectiveness 
Network (HAIVEN) began in the fall of 2015 to evaluate yearly 
influenza vaccine effectiveness at preventing hospitalization, 
taking into account the demographic and clinical characteris-
tics of those hospitalized [8, 9]. Results from 2015–2020 have 
identified variation in protection, with the vaccine least likely 
to protect against A(H3N2) viruses, which are associated with 
higher rates of hospitalizations and mortality in older adults 
when compared with A(H1N1) and B lineage viruses [10–12]. 
This variation in vaccine protection was particularly evident in 
2017–2018, an influenza season when vaccine effectiveness was 
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low and hospitalization rates approximated those experienced 
during the 2009 pandemic [13]. The 2019–2020 season was 
characterized by an initial wave of influenza B/Victoria circula-
tion, followed by a second wave of influenza A(H1N1) with very 
few cases of influenza A(H3N2) [14], and data collection con-
tinued for HAIVEN through the emergence of SARS-CoV-2.

The geographic distribution of HAIVEN sites in 4 states 
(Texas, Tennessee, Pennsylvania, and Michigan) allowed for 
identifying locations with early surges in COVID-19 case num-
bers and locations with lower activity. We report the charac-
teristics of these initial cases of COVID-19 compared with the 
characteristics of influenza cases identified during 2016–2019, 
3 influenza seasons with predominate circulation of A(H3N2), 
the subtype with typically lower vaccine effectiveness, and typi-
cally causing more hospitalizations than other subtypes.

METHODS

HAIVEN consists of 4 sites located in Texas (2 hospitals), 
Tennessee (3 hospitals), Pennsylvania (2 to 5 hospitals; The 
University of Pittsburgh hospitals varied by season; 2 hospitals 
in 2016–2017, 3 hospitals in 2017–2018, and 5 hospitals in 
2018–2019), and Michigan (2 hospitals). The HAIVEN methods 
have been described elsewhere [9]. Briefly, patients are selected 
for participation based on a standardized case definition in-
cluding patients ≥18 years, with a qualifying acute respiratory 
syndrome (new or worsening cough or sputum production with 
onset within previous 10 days), onset of illness prior to hospital-
ization, and clinical and/or respiratory specimen collection for 
laboratory analysis within 10 days of illness onset and within 
72 hours of hospital admission. Influenza hospitalizations in-
cluded in this analysis are patients enrolled in the 2016–2017, 
2017–2018, and 2018–2019 seasons.

Patients enrolled during influenza seasons completed an en-
rollment interview including demographics and health history. 
Throat and nasal or mid-turbinate nasopharyngeal swab spe-
cimens were collected and combined for laboratory confirma-
tion of influenza by real-time reverse transcription polymerase 
chain reaction (RT-PCR) using standard Centers for Disease 
Control and Prevention (CDC) assays or multiplex PCR-based 
assays or other molecular-based influenza testing, such as res-
piratory viral panels [15]. The COVID-19 case definition was 
the same as the case definition for influenza except patients had 
confirmed RT-PCR testing for SARS-CoV-2 RNA from respi-
ratory specimens. Data collection for COVID-19 followed sim-
ilar ascertainment procedures and data guidelines as influenza 
surveillance, with adaptations to minimize in-person contact 
(Supplementary Table 1). Due to increased infection control 
practices, patients with COVID-19 were enrolled using 1 of 3 
methods: direct patient enrollment with consent, enrollment 
by telephone or electronic device, or waiver of consent with 
chart reviews. Some patients with COVID-19 were placed into 

intensive care unit (ICU) rooms for isolation purposes but may 
not have needed ICU care early in the outbreak in the Texas 
hospitals. Data collection for this analysis included COVID-
19 cases abstracted from the beginning of circulation at each 
site from hospital admission dates of March 2020 through June 
19, 2020.

Statistical Analyses

Patient characteristics and clinical outcomes were compared for 
patients hospitalized with influenza with patients hospitalized 
with COVID-19. Multivariable logistic regression models were 
used to calculate adjusted odds ratios (AOR) and 95% confi-
dence intervals (CI) to compare frequency of (ICU) admission, 
mechanical ventilation, and death for patients with influenza 
compared with patients with COVID-19, controlling for co-
morbid conditions (renal disease and cardiopulmonary disease; 
Cardiopulmonary disease includes chronic obstructive pul-
monary disease (COPD)/emphysema, heart failure/congestive 
heart failure (CHF), and other chronic lung disease.), catego-
rical age in years (18–49, 50–64, 65–74, and 75+ years), race/
ethnicity (White non-Hispanic, Black non-Hispanic, other race 
non-Hispanic, and Hispanic any race), study site (Vanderbilt 
University, University of Michigan, University of Pittsburgh, 
and Baylor Scott & White), and gender. A multivariable linear 
regression model was used to evaluate differences in length 
of stay, including the same covariates. Length of hospital stay 
analyses were restricted to those who survived until discharge. 
A sensitivity analysis was performed to compare patients hos-
pitalized with COVID-19 to patients with influenza A(H1N1), 
A(H3N2), and influenza B, which accounted for most influ-
enza hospitalizations during the study years. Adjusted outcome 
models were also evaluated by race and gender categories, and 
interaction terms were used to determine the significance of 
modification by these factors. Analyses were conducted using 
SAS version 9.4 (Cary, North Carolina, USA). The study was 
approved by institutional review boards at the CDC and at all 
participating sites.

RESULTS

COVID-19 Hospitalizations

A total of 914 patients hospitalized with COVID-19 meeting 
the study case definition were included in the study across  
4 study sites and 10 hospitals, with admission dates from March 
8, 2020 to June 19, 2020 (Figure 1). Hospitalized patients with 
COVID-19 were 54% (n  =  490) male, 46% (n  =  421) Black, 
non-Hispanic; 35% (n = 322) were 50–64 years of age and 82% 
(n  =  753) had an underlying condition (Table 1). Cough was 
an enrollment criterion, and thus was consistent among the 
included patients. Other common symptoms were fever/fe-
verish (77%; n = 700), shortness of breath (80%; n = 734), and 
fatigue (48%; n = 441) (Figure 2). The majority of patients in 
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this analysis enrolled with COVID-19 were from the Michigan 
site (58%), reflecting the early COVID-19 surge occurring in 
this state compared with other sites in Texas, Tennessee, and 
Pennsylvania.

Influenza Hospitalizations

Over the 2016–2017, 2017–2018, and 2018–2019 seasons, 14 079 
patients were enrolled and 11 398 patients met our inclusion cri-
teria across all 4 study sites (3290 patients in 2016–2017; 4108 
patients in 2017–2018; and 3975 patients in 2018–2019) (Figure 
1). Among these patients, 1937 had laboratory-confirmed in-
fluenza A(H3N2), B, or A(H1N1); 60% (n  =  1160) of influ-
enza infections were A(H3N2), 21% (n = 416) were influenza 
B, and 19% (n = 362) were A(H1N1) (Supplementary Table 2). 
Hospitalized patients with influenza were 56% (n = 1081) fe-
male, 64% (n = 1249) White, non-Hispanic, 31% (n = 592) were 
50–64 years of age, 62% (n = 1197) were vaccinated, and 94% 
(n = 1829) had an underlying condition (Table 1). Other than 
A(H1N1) patients being younger, on average, the characteris-
tics of patients with the different types and subtypes were sim-
ilar, and they have been combined in remaining analyses.

Comparisons between COVID-19 and Influenza

Overall, patients with COVID-19 were similar in age to those 
with influenza (COVID-19: mean 60 years, median 61 years vs 
influenza: mean 63 years, median 64 years). Compared with pa-
tients with influenza, the proportion of patients in the youngest 
age group (18–49  years) were slightly higher for COVID-19 
compared to influenza (AOR = 1.2, 95% CI: 1.0, 1.5; P = 0.04, 
controlling for site), and race/ethnicity other than White, 

Figure 1. Patients hospitalized with influenzaa or COVID-19b, HAIVEN, 2016–
2020. HAIVEN: Hospital Adult Influenza Vaccine Effectiveness Network. aThe 
case definition for influenza included patients ≥18 years, with a qualifying acute 
respiratory syndrome (new or worsening cough or sputum production with onset 
within previous 10 days), onset of illness prior to hospitalization, and clinical and/
or respiratory specimen collection for laboratory analysis within 10 days of illness 
onset and within 72 hours of hospital admission. bThe case definition for COVID-19 
included patients ≥18 years, confirmed RT-PCR testing for SARS-CoV-2 RNA from 
respiratory specimens, onset of illness prior to hospitalization, and reporting symp-
toms of cough or change in amount or appearance of sputum/phlegm/mucus.

Table 1. Characteristics of Patients Hospitalized With Influenza and 
COVID-19, HAIVEN, 2016–2020

Characteristics

No. (%)

All Influenza subtypesa  
n = 1937 (68)

COVID-19  
n = 914 (32)

Site Location   

 Texas 469 (24) 82 (9)

 Michigan 520 (27) 527 (58)

 Pennsylvania 555 (29) 152 (17)

 Tennessee 393 (20) 153 (17)

Season   

 2016–2017 486 (25) ---

 2017–2018 928 (48) ---

 2018–2019 523 (27) ---

Femaleb 1081 (56) 423 (46)

Race/Ethnicityc   

 White, non-Hispanic 1249 (64) 335 (37)

 Black, non-Hispanic 540 (28) 421 (46)

 Other race, non-Hispanic 56 (3) 28 (3)

 Hispanic, any race 86 (4) 78 (9)

Age group (years) d   

 18–49 379 (20) 232 (25)

 50–64 592 (31) 322 (35)

 65–74 466 (24) 191 (21)

 75+ 500 (26) 168 (18)

Influenza Vaccinatione 1197 (62) ---

Underlying Conditionsf   

 Any 1829 (94) 753 (82)

 Asthma 514 (27) 136 (15)

 Hypertension --- 598 (65)

 COPD/emphysema 694 (36) 101 (11)

 Other chronic lung disease 744 (38) 56 (6)

 Diabetes mellitus 713 (37) 342 (37)

 Heart failure/CHF 571 (29) 131 (14)

 Renal disease 807 (42) 150 (16)

 Liver disease 233 (12) 28 (3)

 Immunosuppressive condition 
or therapy

548 (28) 101 (11)

 Neurologic/
neurodevelopmental disorder

698 (36) 120 (13)

 Morbid obesity (≥40 kg/m2) 294 (15) 146 (16)

HAIVEN, Hospital Adult Influenza Vaccine Effectiveness Network; COPD, Chronic 
Obstructive Pulmonary Disease; CHF, Congestive Heart Failure.
a Influenza subtypes include Influenza A(H1N1) (19%, n = 362), A(H3N2) (60%, n = 1160), 
and B (21%, n = 416).
b 1 COVID patient (0.1%) missing sex. Compared with patients hospitalized with influenza, 
patients hospitalized with COVID-19 were less likely to be females (AOR = 0.7, 95% CI: 0.6, 
0.8; P < .01, controlling for site).
c 6 Influenza patients (0.3%) have unspecified race/ ethnicity; 52 COVID+ patients (6%) 
have unspecified race/ethnicity. Race/ethnicity other than White, non-Hispanic was more 
frequently reported in the patients with COVID-19 and was significant (AOR = 2.2, 95% CI: 
1.9, 2.7; P < .01, controlling for site).
d 1 COVID-19 patient (0.1%) missing age. The proportion of patients in the youngest age 
group (18–49 years) were slightly higher for COVID-19 compared to influenza (AOR = 1.2, 
95% CI: 1.0, 1.5; p = 0.04, controlling for site).
e80 Influenza patients (4%) were missing influenza vaccination status.
f For influenza, these data are derived from ICD10 codes associated with inpatient and outpa-
tient medical encounters in the year prior to enrollment admission. For COVID-19, data were 
abstracted from medical records on these specific underlying conditions. Information on 
the following underlying conditions were missing from COVID-19 patients: 12 (1%) asthma, 
5 (1%) hypertension, 12 (1%) COPD/ emphysema, 9 (1%) other chronic lung disease,  
6 (1%) diabetes, 9 (1%) heart failure/CHF, 9 (1%) renal disease, 14 (2%) liver disease, 8 
(1%) immunosuppressive condition or therapy, 10 (1%) neurologic/neurodevelopmental dis-
order, and 130 (14%) morbid obesity. Patients hospitalized with COVID-19 were less likely to 
have a pre-existing high-risk condition compared to with patients hospitalized with influenza 
(AOR = 0.3, 95% CI: 0.2, 0.3; P < .01, controlling for site) (Table 1).

http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciab123#supplementary-data
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non-Hispanic was more frequently reported in patients with 
COVID-19 (AOR = 2.2, 95% CI: 1.9, 2.7; P <  .01). Compared 
with patients hospitalized with influenza, patients hospitalized 
with COVID-19 were less likely to be females (AOR = 0.7, 95% 
CI: 0.6, 0.8; P < .01). Patients hospitalized with COVID-19 were 
less likely to have a pre-existing high-risk condition compared 
with patients hospitalized with influenza (AOR = 0.3, 95% CI: 
0.2, 0.3; P < .01) (Table 1).

Comparative Clinical Epidemiology of COVID-19 and Influenza

Patients hospitalized with COVID-19 had substantially worse out-
comes than patients hospitalized with influenza. Patients hospital-
ized with COVID-19 were more frequently admitted to the ICU 

(AOR = 15.3, 95% CI: 11.6, 20.3, P < .01) and placed on mechan-
ical ventilation (AOR = 15.6, 95% CI: 10.7, 22.8, P < .01) (Table 2). 
Length of stay was longer in patients discharged alive (increase of 
7.7 days, 95% CI: 6.9, 8.4, P < .01) (Figure 3). Unadjusted length of 
stay means and medians for those discharge alive were for COVID: 
10.9 days and 7 days and for influenza: 4.3 days and 3 days, respec-
tively. COVID-19 patients more frequently died during hospital-
ization (13.7%, 123/898) compared to influenza (1.4%, 27/1919) 
(AOR = 19.8, 95% CI: 12.0, 32.7, P <  .01); the higher inpatient 
death rate was most prominent with increasing age (Figure 4). 
Findings were similar when restricting the comparison between 
COVID-19 and each influenza subtype (influenza A(H3N2), 
A(H1N1), and influenza B) (Supplementary Table 3).

Table 2. Hospital-Related Outcomes for Patients with COVID-19 Compared to Patients With Influenza by Race/Ethnicity and Gender, HAIVEN, 2016–2020

Outcomes

Adjusted Odds Ratios (95% CI)a

Overall 

Race-stratified Gender-stratified

Black, non-Hispanic White, non-Hispanic Male Female

ICU admissionb 15.3 (11.6, 20.3) 13.6 (8.6, 21.6) 15.8 (10.7, 23.5) 16.1 (10.7, 24.0) 15.4 (10.3, 23.1)

Mechanical ventilation 15.6 (10.7, 22.8) 28.0 (12.8, 61.3) 12.7 (7.7, 21.1) 17.3 (10.3, 29.2) 14.9 (8.5, 26.0)

Death during hospitalization 19.8 (12.0, 32.7) 58.6 (13.3, 258.8) 16.6 (9.1, 30.4) 26.3 (11.8, 58.7) 16.5 (8.3, 32.6)

HAIVEN, Hospital Adult Influenza Vaccine Effectiveness Network; ICU, Intensive Care Unit.
a Overall model adjusted for age, sex, site, race/ethnicity, and comorbid conditions (renal disease and cardiopulmonary disease). Race-stratified model adjusted for all covariates included in 
the overall model, excluding race/ethnicity. Gender-stratified model adjusted for all covariates included in the overall model, excluding gender.
b Some enrollment hospitals in Texas had COVID-19 admission units in the ICU during mid-March to mid-April 2020.

Figure 2. Symptoms of patients hospitalized with influenzaa (n = 1937) compared with patients hospitalized with COVID-19b (n = 914), HAIVEN, 2016–2020. HAIVEN: 
Hospital Adult Influenza Vaccine Effectiveness Network. a.Information on the following symptoms were missing from influenza patients: 1 (0.1%) extreme tiredness/ fatigue, 
3 (0.2%) shortness of breath, 1 (0.1%) runny nose/ congestion, 2 (0.1%) fever/feverish, 2 (0.1%) sputum/phlegm/mucus, 1 (0.1%) wheezing, 4 (0.2%) body aches, 3 (0.2%) 
headache, 3 (0.2%) sore throat, and 1 (0.1%) confusion. bInformation on the following symptoms were missing from COVID-19 patients: 73 (8%) extreme tiredness/ fatigue,  
7 (1%) shortness of breath, 94 (10%) runny nose/congestion, 8 (1%) fever/feverish, 88 (10%) sputum/phlegm/mucus, 114 (12%) wheezing, 61 (7%) body aches, 79 (9%) 
headache, 98 (11%) sore throat, and 93 (10%) confusion.

http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciab123#supplementary-data
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COVID-19 Versus Influenza and the Influence of Race/Ethnicity and Gender

Risk of mechanical ventilation among COVID-19 patients vs 
influenza patients was much higher for non-Hispanic, Black 
or African American patients (AOR  =  28.0, 95% CI: 12.8, 

61.3; P  <  .01) compared with non-Hispanic, White patients 
(AOR = 12.7, 95% CI: 7.7, 21.1; P < .01; P = 0.04 for interaction 
term) (Table 2). Similarly, the risk of in-hospital death was mark-
edly higher for non-Hispanic, Black or African American patients 

Figure 3. Duration of hospitalization for patients hospitalized with influenza compared with patients hospitalized with COVID-19 in days (mean) by agea, HAIVEN, 2016-
2020. HAIVEN: Hospital Adult Influenza Vaccine Effectiveness Network. aThis analysis was restricted to patients discharged alive. Length of stay was longer for COVID-19 
patients compared to influenza patients with an increase of 7.7 days (95% CI: 6.9, 8.4, P < .01).

Figure 4. Percentage of inpatient hospital deaths in patients hospitalized with influenzaa compared with patients hospitalized with COVID-19b by age, HAIVEN, 2016-2020. 
HAIVEN: Hospital Adult Influenza Vaccine Effectiveness Network. a18 (0.9%) Influenza patients missing discharge status. b17 (1.9%) COVID-19 patients missing age or dis-
charge status.
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compared with non-Hispanic, White patients (AOR  =  58.6, 
95% CI: 13.3, 258.8; P  <  .01 versus AOR  =  16.6, 95% CI: 9.1, 
30.4; P  <  .01; P  =  0.08 for interaction term) (Table 2). When 
evaluated by gender, the association between COVID-19 and 
in-hospital death was higher for those identifying as male vs fe-
male (AOR = 26.3, 95% CI: 11.8, 58.7, P < .01 versus AOR = 16.5, 
95% CI: 8.3, 32.6, P < .01; P = 0.02 for interaction term) (Table 2).

DISCUSSION

Our analyses found that hospitalized COVID-19 patients had 
fewer underlying conditions, increased need for ICU care and 
mechanical ventilation, and much higher rates of death than 
hospitalized influenza patients. Seasonal influenza infection 
does have severe manifestations; however, COVID-19 is more 
severe, and comparisons should be made cautiously.

Also, since the impact of influenza is known to differ 
depending on the type or subtype involved, it is necessary to 
include A(H3N2), the subtype with the greatest impact on in-
creased outpatient visits and estimated mortality because it dis-
proportionately affects older adults [13, 21]. Influenza A(H3N2) 
was not involved in the 2019–2020 U.S. outbreak, but it was the 
subtype which in 2017–18 caused the greatest impact in terms 
of outpatient visits and estimated mortality since the 2009 in-
fluenza pandemic [13]. It is also the subtype least affected by 
vaccination, making it more comparable with the current sit-
uation with COVID-19 [10, 11]. Even when compared with 
Influenza A(H3N2) hospitalizations, severity of COVID-19 and 
commensurate complexities of patient management, resource 
utilization, and economic impact were far worse, as shown by 
AOR for death of 19.8.

HAIVEN was established to annually evaluate the effective-
ness of influenza vaccines in preventing hospitalizations among 
adults [9]. Standard methods have been used over the years to 
assess underlying conditions and disease characteristics. The 
3 seasons in question, 2016–2019, were chosen to capture the 
major activity of A(H3N2), but type B and A(H1N1) were also 
present. While it is known that A(H3N2) is the subtype most 
likely to result in hospitalization, in this study little difference 
was found between the influenza types and subtypes in dem-
ographics and many disease characteristics in adults of all ages 
who were hospitalized. For example, influenza type B in the 
community is often associated with outbreaks that relatively 
spare older patients; however, this was not seen in this study 
population. Influenza hospitalized patients had a median age 
of 64 years and less than 20% were less than age 50 years, an 
age distribution almost identical to the situation with A(H3N2). 
This similarity across influenza subtypes is likely related to the 
similar frequency of underlying conditions and racial/ethnic 
distribution in this HAIVEN population during the 2016–2019 
influenza seasons. All influenza cases were combined in com-
parisons with COVID-19 cases, but A(H3N2) admissions had 

higher AORs in comparison with COVID-19 for ICU admis-
sion, need for mechanical ventilation, and in-hospital death 
than A(H1N1) and B viruses.

Several differences between COVID-19 and influenza were 
observed in this population. These differences may be due to 
pre-existing influenza immunity, influenza vaccination, and the 
use of influenza antiviral treatment, in addition to other char-
acteristics of SARS-CoV-2 infection. One of these differences 
was the higher frequency of death as an outcome of hospitali-
zation in patients with COVID-19 [22–24]. For COVID-19 age 
is the driving characteristic for death, with underlying illnesses 
having less of an effect; however, even after adjusting for age, 
COVID-19 patients were more likely to have died during hos-
pitalization than influenza patients [17]. This age distribution 
was not very different from that seen with all influenza hospital-
izations, with 25% of patients hospitalized aged <50 years, and 
an additional 35% aged 50–65  years. Although most younger 
patients with COVID-19 survived, their hospitalization had a 
major impact on hospital capacity with lengths of stay much 
longer than what was seen among patients with influenza and 
increased admission to the ICU (Table 2, Figure 3). It is pos-
sible these younger patients had a protracted recovery, further 
confirming the impact of the disease on this younger age group 
[25]. A smaller cohort of patients with influenza and COVID-
19 in China had slightly different patient characteristics than 
this study but did find similarly higher numbers of patients 
with COVID-19 with ICU admissions, mechanical ventilation 
rates, and prolonged hospitalizations [26]. Although adults with 
COVID-19 had higher rates compared with patients with influ-
enza, children with COVID-19 or with influenza in the United 
States have had similar ICU admission rates and use of mechan-
ical ventilation [27].

The recognized role of race/ethnicity in COVID-19 hospital-
ization and outcome severity was clearly demonstrated. In our 
study, non-Hispanic, Black or African American persons repre-
sented 28% of influenza hospitalizations but accounted for 46% 
of COVID-19 hospitalizations (Table 1). The role of race/eth-
nicity in COVID-19 severity has been identified in other studies 
[28–30]. Our study included only patients hospitalized before 
June 19, where the Michigan site contributed more than half 
the cases, and thus, only a small proportion (9%) were Hispanic 
or Latino persons, making it difficult to estimate severity out-
comes in this population. Compared with non-Hispanic, White 
patients, non-Hispanic, Black or African American COVID-
19 patients had a higher need for mechanical ventilation and 
higher rates of death during hospitalization compared to influ-
enza patients. Undiagnosed and untreated comorbid conditions 
may contribute to these disparities. This highlights the need for 
including racially diverse subjects in COVID-19 epidemiology, 
pathogenesis, vaccine, and treatment trials.

This study is strengthened by the use of an established net-
work with a common case definition across influenza and 
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COVID-19. The network is limited by some differences in 
enrollment and data collection between the influenza and 
COVID-19 seasons due to infection control concerns for 
COVID-19. For expediency, chart reviews were performed for 
COVID-19 cases vs full data extraction of billing codes from 
electronic health records used for influenza cases. Also, due to 
the public health crisis, data collection was allowed with and 
without written consent. This increased the enrollment of resi-
dents of nursing homes and those close to death than previ-
ously enrolled during influenza seasons, likely increasing the 
mortality seen due to COVID-19. Mortality was likely under-
estimated in this study because it only focused on in-hospital 
deaths and deaths attributed to COVID-19 and influenza can 
occur after discharge. However, unless postdischarge mor-
tality was different for COVID-19 and influenza, the relative 
in-hospital rates should not be affected. Furthermore, a large 
percentage of the COVID-19 study population was from the 
Michigan sites (58%) due to the timing of the data included 
in this analysis. Thus, the COVID-19 population presented 
in this study may not be as representative of the COVID-19 
population at these other sites. Additionally, our study did not 
capture the effects of COVID-19 medications, including any 
time-varying differences in outcomes that could be attributed 
to treatments. Remdesivir was approved May 1, 2020 and dex-
amethasone was approved June 16, 2020. It is possible the out-
come differences between the 2 conditions could narrow with 
appropriate therapies.

This study found that hospitalized COVID-19 patients had 
greater severity and complications than hospitalized influenza 
patients in prior influenza seasons. Thus, caution should be 
used when dismissing the severity of COVID-19 as a “flu-like” 
illness, especially as we approach the winter season when it 
will be critical to differentiate between these diseases for clin-
ical management, including the use of available influenza and 
SARS-CoV-2 antivirals.
Nonstandard Abbreviations: AOR, adjusted odds ratio; CDC, 
Centers for Disease Control and Prevention; CI, confidence 
intervals; COVID-19, coronavirus disease-2019; HAIVEN, 
Hospitalized Adult Influenza Vaccine Effectiveness Network; 
ICU, intensive care unit; RT-PCR, reverse transcription poly-
merase chain reaction; SARS-CoV-2, severe acute respiratory 
syndrome coronavirus 2. 
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