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Abstract

Influenza has caused repeated pandemics throughout human history, the last one in 2009, with a lower mortality impact than 
that reported in 1918, partly due to the availability of antivirals and a useful vaccine against this new virus within a few months 
of the pandemic being declared, applied the most vulnerable populations, as well as to intensive care units, and antibiotics 
administered to manage patients with complicated bacterial superinfections. More recently, in 2019, the COVID-19 pandemic 
emerged, much more aggressive and lethal than the 2009 influenza pandemic, with greater systemic involvement, vascular 
and thrombogenic damage, and more sequelae, at a time when there were no useful antivirals or vaccines, but with better 
care for critically ill patients. Both the influenza virus and SARS-CoV-2 are RNA viruses that primarily affect the respiratory 
system and require assistance for respiratory failure and the need for mechanical ventilation and critical care. After pandemics, 
isolated cases of both COVID-19 and influenza continue to occur, but seasonal outbreaks also need to be taken into account 
to boost immunity with updated vaccines and to emphasize respiratory precautions.
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Resumen

La influenza ha causado pandemias repetidas a lo largo de la historia de la humanidad, la última en 2009, con menor impacto 
en mortalidad que la de 1918, en parte por la existencia de antivirales y una vacuna útil contra este nuevo virus a los pocos 
meses de declarada la pandemia, aplicada a las poblaciones más vulnerables, así como de unidades de terapia intensiva y 
antibióticos para el manejo de los pacientes complicados con sobreinfecciones bacterianas. Más recientemente, en 2019, 
apa reció la pandemia de COVID-19, mucho más agresiva y letal que la de influenza de 2009, con más afectación sistémica, 
daño vascular y trombogénico, y más secuelas, sin antivirales útiles y sin vacuna, pero con mejores cuidados de los pacientes 
críticos. Tanto el virus de la influenza como el SARS-Co-V2 son virus de RNA, que primordialmente afectan el aparato res-
piratorio y obligan a la asistencia por falla respiratoria con necesidad de ventilación mecánica y cuidados críticos. Después 
de las pande mias, se siguen presentando casos aislados tanto de COVID-19 como de influenza, pero también brotes 
estacionales que deben tomarse en cuenta para reforzar la inmunidad con vacunas actualizadas, además de insistir en las 
precauciones respiratorias.
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Introduction and general concepts

Influenza and COVID-19 are viral infections that pri-
marily affect the respiratory system, are highly conta-
gious, have caused pandemics, and share many 
characteristics.

Virus

Considering the biology of influenza viruses and 
coronaviruses, characteristics they share and those 
that distinguish them can be enumerated (Table 1). The 
influenza virus belongs to the Orthomyxoviridae family 
and has a segmented single-stranded RNA genome. 
This is one major difference between the two viruses, 
since coronaviruses (Coronaviridae family) have a  
single-stranded, linear RNA genome, that is, a single 
continuous strand; in fact, it is among the RNA viruses 
with the largest number of nucleotides, approximately 
30,000. The influenza virus RNA is of negative polarity 
and requires copying its information to be translated, 
while coronavirus RNA is of positive polarity and can 
be immediately translated by the cellular machinery for 
the production of viral proteins. According to this, their 
replication cycles within the target cell show differences 
mainly in transcription and translation.

Cellular tropism (affinity for a specific cell lineage) is 
defined by the binding of the outermost proteins; in the 
case of influenza virus, by hemagglutinin (HA), and in 
coronaviruses, by the spike (S) protein. The presence 
of mutations in the S protein of the different SARS-
CoV-2 variants has been linked to lower effectiveness 
of antibodies induced by vaccination or infection, which 
would explain, for example, the outbreaks caused by 
the delta variant B.1.617.2, with a high viral load, greater 
transmissibility, and more clinical severity1. The 
influenza virus binds to N-acetylneuraminic acid or 
sialic acid molecules (α-2-3 and α-2-6) that are found 
in different mucous membranes, mainly in the upper 
and lower respiratory tracts. In contrast, SARS-CoV-2 
binds to the angiotensin-converting enzyme 2 receptor, 
which is present in more organs and tissues, thus pro-
ducing a widespread infection. During the pandemic, 
SARS-CoV-2 showed changes in its viral tropism as 
new variants emerged, with an initial affinity for the 
olfactory epithelium associated with anosmia, and in 
the case of omicron, a preference for the respiratory 
epithelium, which resulted in milder symptoms. These 
variations affect pathogenicity and transmissibility, 
which underscores the importance of continuous geno-
mic and epidemiological surveillance2.

Table 1 summarizes the main characteristics of both 
viruses.

Viral disease

Both infections cause a flu-like syndrome, with fever, 
cough, dyspnea, fatigue, sore throat, cold, muscle 
aches, and headache, and can even generate vomiting 
and diarrhea. Diseases caused by these two viruses, 
and others, can present a range of severity from asymp-
tomatic infection to death from respiratory and multi- 
organ failure; however, the trend in SARS-CoV-2, at 
least in its initial phases, was toward greater severity, 
longer hospital stays, and greater contagiousness, 
especially in elderly patients or those with comorbidity. 
The incubation period, although variable, tends to be 
shorter in influenza; the infected person is contagious 
from before the onset of symptoms, at least for 1-2 
days, and in both infections, viable virus can continue 
to be excreted, on average, for 1 week in influenza and 
10 days in COVID-19, and for longer periods, viral frag-
ments or incomplete non-infectious viruses can conti-
nue to yield positive results in diagnostic tests such as 
polymerase chain reaction (PCR). Immunocompromised 
patients or those with severe disease can continue 
excreting the virus and transmitting it for longer periods.

During the COVID-19 pandemic, as in other pande-
mics, so-called superspreaders were identified, people 
who transmit the virus to dozens of others, perhaps 
due to a very high viral load in respiratory secretions 
and a very efficient expulsion of small particles, com-
bined with lack of protection and close proximity in a 
confined or poorly ventilated area, or influenced by air 
currents. It is unlikely that these episodes are due 
solely to the characteristics of the individual and the 
virus, and it is expected that favorable environmental 
conditions are also required. Children are at higher risk 
of contracting influenza and of the infection being 
symptomatic, compared to COVID-19, while the latter 
can develop, although rarely, into a multisystem inflam-
matory syndrome, a serious condition with considera-
ble mortality.

Both infections can present complications in various 
organs or systems, in addition to respiratory failure, 
which include exacerbations of chronic lung diseases, 
cardiac lesions, renal fa ilure, multi-organ failure, myo-
sitis, myocarditis, pericarditis, cerebral inflammation, 
and exacerbations of chronic non-pulmonary diseases; 
furthermore, in COVID-19, the predisposition to develop 
pulmonary, cerebral, or coronary thromboembolism is 
notable.
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On the other hand, both infections generate pressure 
on the hospital system due to an increase in nosoco-
mial infections, mainly ventilator-associated pneumonia 
and bacteremia with higher mortality rates, as a con-
sequence of the saturation of severely ill patients in 
hospitals that produce significant work overloads, as 
well as the need to hire new personnel insufficiently 
trained in preventive practices, and adverse situations 
worsened by the accelerated consumption of preven-
tive supplies with frequent risk of shortages or complete 
unavailability.

For influenza, several highly effective antivirals are 
available, especially at the onset of the disease, when 
viral replication is most active. Oseltamivir is an oral 
drug with good bioavailability. If administered early, it 
prevents severe disease, acute respiratory distress 
syndrome (ARDS), and death. The results of available 
antivirals against SARS-CoV-2 have not shown the 
same efficacy; they are of limited usefulness, which 

consists mainly of reducing hospital stays when admi-
nistered intravenously in hospitalized patients in the 
case of remdesivir or of low help in terms of the risk of 
hospitalization and complications in outpatient patients 
with advanced age, immunosuppression, or risk comor-
bidity. The combination of nirmatrelvir and ritonavir 
administered orally has been shown to be effective in 
patients with mild to moderate COVID-19, achieving a 
reduction in the risk of hospitalization and intensive 
care unit admission, as well as all-cause mortality; 
however, the frequent interactions of ritonavir with 
medications commonly used in patients with comorbi-
dities may limit its use3. The use of monoclonal antibo-
dies administered parenterally reduces the risk of 
severe disease, but their cost and administration sche-
dule make them of limited utility in a pandemic scenario 
in most countries, coupled with the rapid obsolescence 
of products due to frequent viral mutations.

Table 1. Viral and epidemiological characteristics of influenza virus and SARS-CoV-2 (COVID-19)

Characteristics Influenza SARS-CoV-2 (COVID-19)

RNA genome Negative strand, segmented (8) Positive strand RNA, linear

Number of nucleotides 13,000 30,000

Proteins 10 29

Receptor binding Hemagglutinin (HA) Spike (S)

Cellular receptor Sialic acid (α 2-6, α 2-3) Angiotensin-converting enzyme 2

Tropism Epithelial cells of the upper and lower 
respiratory tracts

Nasal epithelial cells (secretory and ciliated cells), 
respiratory epithelia

Incubation (days, average) 3 6

Presymptomatic transmission 
(days)

3-5 1-2

Transmission by fomites and 
droplets

Yes; possible from fine aerosols, but less 
common

Yes, primarily; possible from fine aerosols,  
but less common

R0* 1.3 2-2.5

Children as vectors Yes Less infection (at least symptomatic) and are less 
relevant vectors

Proportion of severe cases * 15*

Critical cases * 5*

Case fatality rate of cases 
demonstrated by PCR

0.1 3-4%*

Infection fatality rate/100,000 by 
serology

1-10 (0.01%) 500-1000 (1%), 1.46% in New York

Asymptomatic infections 50% 18-40%

*Varies according to the phase of the outbreak, the denominator used (serologically infected individuals, which includes asymptomatic cases, yielding a lower proportion, 
versus PCR-confirmed cases) and the control measures implemented. 
PCR: polymerase chain reaction.
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In patients with influenza pneumonia without other 
respiratory comorbidity, the use of systemic steroids is 
controversial, and the American Thoracic Society and 
the Infectious Diseases Society of America recommend 
against their use regardless of disease severity. This 
contrasts with solid evidence supporting their use in the 
treatment of COVID-19 in patients with hypoxemia, 
according to National Institutes of Health guidelines4.

Brief history of the influenza A H1N1 and 
COVID-19 pandemics

Influenza A subtype H1N1 was first reported in 
Mexico in April 20095 and was the first pandemic of the 
21st century that was associated with severe pneumo-
nia and ARDS, with an associated hospital mortality of 
25-41% depending on the country and hospital6. The 
influenza virus is a significant cause of disease and 
death each year, with variable numbers depending on 
the virus strain, but an average of 390,000 deaths per 
year has been reported7. The World Health Organization 
(WHO) considers that influenza can affect 5-10% of 
adults and up to 20-30% of children and causes 
complications especially at the extremes of life and in 
the presence of immunosuppression and other 
comorbidities8.

The respiratory infection outbreak by SARS-CoV-2 
began in December 2019, in Wuhan, China9,10, and 
spread to all countries of the world as a severe 
pandemic11. As of June 30, 2021, nearly 182 million 
cases and 4 million deaths had been reported world-
wide11, mainly from respiratory failure, although it has 
accumulated a long list of complications and effects on 
various organs and systems. COVID-19 is also asso-
ciated with severe pneumonia and acute respiratory 
distress syndrome (ARDS), with high requirements for 
critical care and respiratory support in approximately 
5% of cases, and with mortality that varied between 
30% and 60% in different sites (average of 41%)12.

Diagnosis of influenza virus and  
SARS-CoV-2 infections

The diagnosis of influenza is usually based on clinical 
presentation, although virological confirmation is recom-
mended to guide treatment and epidemiological survei-
llance. Diagnostic methods include antigen tests and 
RT-qPCR, the latter with high sensitivity and specificity, 
in addition to allowing viral subtyping13. For SARS-
CoV-2, RT-qPCR has also been the reference method 
since the beginning of the pandemic, but its use requires 

greater investment and trained personnel14. Therefore, 
rapid antigen tests were developed, some combined 
with influenza A/B diagnosis, which are useful in early 
phases despite their lower sensitivity15.

Serological tests have also been used, being useful 
in late stages, as well as novel technologies such as 
LAMP (loop-mediated isothermal amplification), NGS 
(new generation sequencing), and CRISPR (clustered 
regularly interspaced short palindromic repeats). 
Currently, RT-qPCR remains the reference technique 
for both infections, complemented by multiple PCR 
panels that allow detection of several respiratory viru-
ses in a single sample, optimizing resources in clinical 
settings especially with high frequency of immunosu-
ppressed patients or those with multimorbidity, as well 
as for epidemiological surveillance.

Comparison between the characteristics 
of influenza and COVID-19

Table 1 shows the main characteristics of both viru-
ses and the diseases they cause, although the compa-
rison is to some extent unfair because influenza 
includes both seasonal and pandemic forms, the latter 
being much more aggressive in general, while the 
COVID-19 data presented derive from the initial cases 
of the pandemic, when general immunity was absent 
or almost absent. Among influenza pandemics, there 
have been some mild ones, such as that caused by 
influenza A H1N1 virus in 2009, and at the other 
extreme the 1918 pandemic, which caused between 20 
and 60 million deaths, many more than those COVID-19 
has caused so far, although in an era lacking antibio-
tics, effective vaccines for the virus, rapid diagnostic 
tests, and intensive care therapies.

It is clear that both primarily affect the respiratory 
system and that the main cause of death is respiratory 
failure and its complications. On the other hand, both 
diseases can also produce multisystemic involvement, 
more frequently in COVID-19, especially regarding 
endothelial damage and the tendency toward coagula-
tion that led to the recommendation to offer full anti-
coagulation in subjects at higher risk or with risk 
markers for thrombosis.

The symptoms and radiological findings are very 
similar, with pneumonia being highly frequent in patients 
diagnosed with COVID-19. From the clinical point of 
view, much emphasis has been placed on the higher 
frequency of anosmia in COVID-19, which also occurs, 
but much more rarely, in influenza and other viral infec-
tions of the upper airway that affect the nasal mucosa.
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Computed tomography findings are very similar in 
both infections, with ground-glass opacities16. COVID-
19 patients have often shown vascular inflammation 
and immunothrombosis17, to a greater degree than 
those with influenza, with a requirement for thrombosis 
prophylaxis in hospitalized patients. Opacities are 
usually located peripherally and predominantly affect 
the lower lobes, and furthermore, the so-called 
“crazy-paving” pattern predominates, and they more 
frequently tend to consolidate. Furthermore, in COVID-
19 patients, vascular engorgement, pleural thickening, 
and subpleural lines have been described, while in 
influenza cases, complications such as pneumome-
diastinum and pneumothorax have been reported16.

Comparative lethality between seasonal 
influenza and COVID-19

It is of interest to evaluate the lethality of ARDS due 
to COVID-19 and influenza A H1N1, adjusting for known 
prognostic risk factors. At the National Institute of 
Respiratory Diseases (INER) in Mexico, a comparative 
analysis was conducted in a group of patients with 
influenza A H1N1 hospitalized between October 2019 
and February 2020, before the COVID-19 epidemic, 
with those of the first COVID-19 outbreak (from March 
2020 to October 2020) admitted to the same unit a few 
months later, all with positive RT-PCR test and with 
respiratory failure that required intensive care18, 

Table 2. Comparison of some characteristics of patients with acute respiratory distress syndrome due to influenza A 
H1N1 (winter 2019-2020) and COVID-19 (spring 2020)

Characteristics COVID-19 (n = 147) Influenza A H1N1 (n = 94) p

Age, years 45 ± 11 47 ± 11 0.147

Fever 129 (87.7) 92 (98) 0.005

Dyspnea 125 (85) 94(100) < 0.001

Myalgia 81 (55.1) 79 (84) < 0.001

Headache 72 (48.9) 63 (67) 0.005

Leukocytes/µl 10.9 ± 4.6 9.1 ± 4.7 0.004

Lymphocytes/µl 978 ± 738 897 ± 475 0.35

Platelets × 103/µl 269 ± 105 200 ± 85 0.001

Creatinine (0.7-1.2 mg/dl) 1.28 ± 1.17 1.37 ± 1.36 0.61

LDH (98-192 IU) IU 468 ± 184 712 ± 366 0.001

Glucose (mg/dl) 140 ± 46 184 ± 97 0.001

Mean arterial pressure (mmHg) 80 ± 10 70 ± 8 < 0.001

Heart rate (min−1) 82 ± 15 98 ± 14 < 0.001

Use of norepinephrine 55 (37.4) 56 (59.5) < 0.001

PaO2/FiO2 (mmHg) 143 ± 58 96 ± 43 < 0.001

PEEP (cmH2O) 11 ± 2 12 ± 3 0.001

Plateau respiratory pressure (cmH2O) 28 ± 6 26 ± 4 0.01

Days in prone position ventilation 3.7 ± 4.1 2.1 ± 3.2 0.002

Pulmonary compliance (ml/cmH2O) 26 ± 12 30 ± 9 0.002

SOFA score 5.2 ± 2.3 6.4 ± 2.0 < 0.001

Ventilatory quotient 2.4 ± 0.7 2.3 ± 0.5 0.25

Comorbidity was similar in both groups, except for chronic kidney failure. 
LDH: lactate dehydrogenase; FiO2: fraction of inspired oxygen; PaO2: partial pressure of oxygen; PEEP: positive end-expiratory pressure; SOFA: Sepsis-related Organ Failure 
Assessment. 
Modified from Hernández-Cárdenas et al.18.
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meeting the definition of ARDS19. Both groups were of 
similar age (mean of 45 years), with a predominance of 
men; on average, they presented 9 days of symptoms, 
and the stay in intensive care was 15 days. An adjust-
ment was made for a wasted ventilation index20 and for 
the SOFA (Sepsis-related Organ Failure Assessment) 
score21. Patients with influenza had a slightly higher 
body mass index, glucose, lactate dehydrogenase, and 
SOFA score, as well as a higher proportion of indivi-
duals with obesity, fever, difficulty breathing, muscle 
pain, and headache, with lower neutrophils, and in a 
worse clinical situation, since they showed greater 
hypotension and hypoxemia (Table 2). Despite this, 
COVID-19 patients had higher crude mortality in inten-
sive care (39% versus 22%; p = 0.007), lower respira-
tory compliance, and spent more days in prone position. 

In a multivariate Cox proportional hazards model, 
adjusted for age, sex, comorbidity, symptoms, labora-
tory, SOFA, and ventilatory quotient, COVID-19 patients 
had almost four times higher risk of death (odds ratio: 
3.7; 95% confidence interval: 1.9-7.4) than influenza 
patients. Table 3 also shows that the described altera-
tions are similar in terms of type, but there are several 
differences in the degree of alteration.

In an extensive study conducted in hospitalized 
patients in France, 89,530 subjects with COVID-19 and 
45,819 with influenza were compared, and the greater 
aggressiveness and mortality of COVID-19 was corro-
borated. The median age of patients was 68 years for 
COVID-19 and 71 years for influenza. Comorbidity diffe-
red somewhat between the two infections: in COVID-19, 
obesity, diabetes, hypertension, and dyslipidemia were 

Table 3. Some characteristics of epidemic infections by influenza viruses and coronaviruses

Infections R0* Lethality Incubation (days) Hospitalized Community spread Infected

Influenza 1.3 0.05-0.1 1-4 2% 10-20% 1000 million

COVID-19 2-2.5 3.4 4-14 19% 30-40% ?

SARS 3 10 2-7 Most 10-60% 8000

MERS 0.3-0.8 34 6 Most 4-13% 420

*R0 is not fixed and changes during an outbreak, especially if protective measures are taken.
MERS: Middle East respiratory syndrome; SARS: severe acute respiratory syndrome.

Table 4. Characteristics of influenza and COVID-19 vaccines

Characteristics COVID-19 vaccines Influenza vaccines

Types of approved vaccines Viral vector, mRNA, inactivated, protein Inactivated, attenuated, recombinant

Main antigen Spike protein (S) Hemagglutinin (HA) and neuraminidase (NA)

Initial doses 2 primary doses (mRNA); 1 dose (viral vector, 
inactivated vaccines)

1 annual dose

Boosters Yes, recommended in general population and risk 
groups, with vaccines updated according to variants

Not considered a booster; it is an adapted 
annual vaccination

Efficacy against 
symptomatic infection

Initially high (>90% with mRNA vaccine),  
but decreases for new variants

40-60%, depending on concordance with 
circulating strains

Efficacy against severe 
disease

High (>80%), especially with boosters Good (>60%), especially in elderly and risk 
groups

Use in children Approved from 6 months (depending on formulation) Approved from 6 months

Route of administration Intramuscular Intramuscular or intranasal (attenuated)

Safety Safe profile; mild and transitory adverse effects in 
most cases

Safe profile; mild effects such as fever or 
local pain

Main contraindications Severe allergy to vaccine components  
(e.g., polyethylene glycol)

Severe egg allergy (only some formulations)
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found more frequently, while for influenza, there were 
more patients with heart failure, chronic respiratory 
disease, cirrhosis, and nutrient deficiency anemia13. 
COVID-19 patients experienced more complications 
from acute respiratory failure, pulmonary embolism, 
septic shock, or hemorrhagic stroke, and influenza 
patients presented more myocardial infarction or atrial 
fibrillation. Hospital mortality was three times higher in 
COVID-19 patients than in influenza patients (16.9% vs. 
5.8%). Greater pediatric hospitalization attributable to 
influenza than to COVID-19 was also corroborated, but 
there was a greater requirement for intensive care in 
children under 5 years old for COVID-19 than for 
influenza. On the other hand, in a study conducted in 
children in the United States of America, no differences 
in severity were found between seasonal influenza and 
COVID-1922.

The better prognosis of influenza compared to the 
initial outbreak of COVID-19 can be explained by the 
availability of oseltamivir and an influenza vaccine of 
variable effectiveness, although only around 5% of 
those who reached intensive care had been vaccinated. 
Among the COVID-19 patients, the majority received 
systemic corticosteroids, but neither antiviral treatment 
nor the protection of a prior vaccine. As an observatio-
nal study, it is subject to possible biases, notwithstan-
ding adjustment for predictive variables of death. 
Studies conducted in other countries have reached 
similar conclusions23-26.

Current status of influenza and COVID-19

Since the WHO’s declaration of the end of the inter-
national health emergency for COVID-19, in May 2023, 
a low incidence of the disease has been maintained, 
with lower mortality and fewer complications, as a 
result of natural immunity in people who became ill and 
immunity from vaccinations. In addition to reduced 
transmission throughout the year, seasonal outbreaks 
have occurred in winter, which has been attributed to 
greater survival of the virus in cold and humid air, and 
to behavioral changes that favor transmission, as pre-
viously described27-29. This behavior indicates the need 
to strengthen immunity against both viruses before win-
ter or throughout the year in places that do not show a 
seasonal pattern. Table 4 describes the main charac-
teristics of influenza and COVID-19 vaccines. The dis-
continuation of non-pharmacological preventive 
measures implemented for COVID-19 has facilitated the 
emergence of outbreaks of various respiratory viruses 

that occur regularly, and for their clinical differentiation 
from influenza and COVID-19, virological surveillance 
is necessarily required.

Conclusions

Both the study conducted at INER and those conduc-
ted in other units to compare the behavior of COVID-19 
and influenza show substantially higher lethality for 
COVID-19, despite both presenting with respiratory fai-
lure and ARDS, and after taking into account several 
predictive factors of death such as age, sex, some 
laboratory measurements, and ventilatory parameters, 
which indicates more severe lung damage and fewer 
possibilities of recovery in COVID-19, with increased 
sequelae. Influenza and COVID-19 can cause severe 
damage to the lungs and other organs and lead to 
death. It is unknown whether this can be attributed to 
direct viral injury, individual susceptibility, or an exag-
gerated inflammatory reaction. A cytokine storm is 
often mentioned, but COVID-19 patients have not 
shown higher cytokine levels compared to influenza 
patients12, which does not support that the storm is 
greater in COVID-19 and that this determines the higher 
mortality.
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