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Abstract 

In December 2019, a novel coronavirus that causes respiratory illnesses was identified in Wuhan, 

China, and swiftly spread around the world. Severe acute respiratory syndrome coronavirus-2 (SARS-

CoV-2) is a virus that spreads via the respiratory system and can cause pneumonia. Members of the 

Orthomyxoviridae family include influenza viruses. Although there are four genera in this family, 

influenza is only caused by genera A and B, which are clinically important for humans. Coinfection 

occurs when a person comes into touch with multiple viruses or infections at the same time. Regarding 

methods and processes of transmission, clinical features, and related immune reactions, SARS-CoV-2 

is like influenza in several ways. Given the significance of the co-infection and the approaching flu 

season, it is imperative to comprehend the similarities and differences between the 

immunopathogenesis, symptoms, and therapy of the flu virus and SARS-CoV-2. Both infections may 

cause pathological events and illnesses, including fever, inflammation, lymphopenia, coagulation, DIC 

(disseminated intravascular coagulation), gastrointestinal issues, elevated acute phase proteins 

(APPs), ARDS (acute respiratory distress syndrome), multi-organ failure, and mortality. So, we 

discussed over the flu-covid-19 coinfection, the similarities and differences, risk factors, virology, 

immunisations, and the immunological similarities and differences between influenza and COVID-19. 
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INTRODUCTION 

In December 2019, a novel coronavirus that causes respiratory illnesses was identified in Wuhan, 

China, and swiftly spread throughout the world. Severe acute respiratory syndrome coronavirus-2 

(SARS-CoV-2) is a virus that spreads through the respiratory system and can cause pneumonia [1]. 

Members of the Orthomyxoviridae family include influenza viruses. Although there are four genera in 

this family, influenza is only caused by genera A and B, which are clinically important for humans. 

Influenza virus infections are more common in the autumn and winter [2]. Coinfection is the term used 

to describe when a person comes into touch with multiple viruses or infections simultaneously [3]. 

Coinfection is the term used when a person has 

influenza and COVID at the same time, resulting in 

flu infection [4]. The virus that causes COVID-19 

is caused by a strain of coronavirus-2 that produces 

severe acute respiratory syndrome [5]. According 

to recent research, one of the primary pathogens 

linked to COVID-19 infection is flu or influenza, 

which can occur in individuals who are hospitalised 

with the virus [5]. A single-stranded RNA beta 

coronavirus, SARS-CoV-2 belongs to the 

Coronaviridae coronavirus family [6]. The fact that 

COVID-19 coexisted with influenza throughout the 

influenza season hindered detection and therapy, as 

was to be expected [7, 8]. COVID-19, or 

coronavirus disease-2019, has been a global public 
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health emergency since December 2019. Individuals who have recently developed fever or respiratory 

symptoms should be regarded as being at risk for this virus; however, it is crucial to remember that 

these symptoms could be caused by any type of viral respiratory illness. It was reported that a severe 

acute respiratory syndrome occurred in a case of influenza-A virus and coronavirus-2 coinfection [9]. 

COVID-19 and influenza were predicted to increase coinfection rates in the upcoming season, 

according to some sources. Furthermore, the COVID-19 pandemic and the flu have been spreading 

throughout India. Over the last two months, these incidents have risen by 20–30% across India [3]. 

WHO has issued a warning that the flu and COVID-19 infections could spread widely this winter [4]. 

The new coronavirus infection 2019 (COVID-19) pandemic that swept through Wuhan, China in 

December 2019 prompted the World Health Organisation to declare a global public health emergency 

on January 30, 2020. This pandemic has killed almost 2.5 million people worldwide as of March 2021 

[10]. Coronavirus disease (COVID-19) is an infectious sickness caused by the SARS-CoV-2 virus [11]. 

Seasonal flu is caused by flu viruses that circulate globally and lead to serious respiratory diseases. It 

illustrates the burden of illness throughout the year. It produces illnesses of different intensities, some 

of which might lead to hospitalisation or even death [12]. Outbreaks of influenza occur during the winter 

months each year. First discovered in 1918, the H1N1 virus was followed by the H2N2 virus in 1957, 

the H3N2 virus in 1967, and finally the H1N1 virus in 2018. In 1918, the globe experienced the worst 

flu epidemic of the 20th century, with a high death rate worldwide. Four strains of flu viruses are known 

to exist: A, B, C, and D [5]. Throughout the cold and flu season, influenza types A and B are the most 

common strains of influenza that spread widely among people and cause annual seasonal flu outbreaks. 

Influenza mortality depends on the age of the patient and any coexisting conditions [5]. According to 

some research, patients who had influenza and SARS-CoV-2, the virus that causes COVID-19, co-

infected were approximately four times more likely to require ventilator assistance and nearly twice as 

likely to die [12]. According to experts, the findings highlight the need for a full vaccination against 

both the flu and COVID-19 and show that hospitalised patients should be tested for the flu more 

frequently [12]. 6965 Test results for respiratory viral co-infections are available for Covid-19 patients. 

Additionally, 227 contracted influenzas, and their results were noticeably poorer [12]. Early in the 

2022–2023 flu season, paediatric influenza-related illnesses are currently on the rise. Additionally, the 

SARS-CoV-2 virus is still in circulation. The current flu season has seen a marked increase in the co-

circulation of influenza viruses and SARS-CoV-2 [13]. 

 

COINFECTION OF COVID-19 AND INFLUENZA 

Recently, a new term – Flurona – has been coined to refer to the simultaneous presence of the 

influenza virus, SARS-CoV-2, which causes the flu, and covid-19. However, this nomenclature seems 

to imply a recombinant virus that has genes from both the influenza virus and the coronavirus, like 

Delmicron, which contains gene fragments from the SARS-CoV-2 subtypes Delta and Omicron [14]. 

Flu & SARS CoV2 testing results among patients with Flu-covid are both positive. Instead, researchers 

suggest using the more accurate term Flu-covid, which denotes a condition that exhibits symptoms 

similar to both the flu and covid-19, such as fever, coughing, exhaustion, headaches, shortness of breath, 

and loss of taste or smell, but not those of a cold, such as sneezing, running or stuffy nose, and sore 

throat [14]. The flu virus, known as Flurona, was initially identified on January 1, 2022, in Israel, 

whereby two female pregnant women had screened positive for both influenza and the coronavirus [15, 

16]. In January 2022 unvaccinated teenager from Los Angeles was diagnosed with Flurona [17]. Flu 

and Coronavirus are combined to become Florona (Table 1). It is neither a brand-new virus, nor is it a 

different strain of the SARS-CoV-2 or covid-19 virus; rather, it manifests itself when a person contracts 

both the covid-19 and influenza (or flu) viruses at the same time [18]. 

 

SIMILARITIES BETWEEN COVID 19 AND FLU COINFECTION 

Common symptoms 

The different typical flu and COVID-19 symptoms include: 

• Trouble breathing or breathlessness. 

• Runny or congested nose. 
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• Fever or feeling feverish/having chills. 

• Headache and vomiting. 

• Muscle pain or body aches. 

• Sore throat and cough. 

 

DIFFERENCES BETWEEN INFLUENZA AND COVID-19 

The differences between the flu and covid-19 are given in the below Table 1 [19–23]: 

 

Table 1. Differences between flu (influenza) and covid-19. 

Parameters  Flu (Influenza) Covid-19 

Receptor usage  Sialic acid Angiotensin-converting enzyme-2 (AGE-2) 

Cause Caused by influenza virus Caused by coronavirus 

Site of viral 

replication 

Nuclear  Cytoplasmic  

Viral surface 

protein 

Haemagglutinin and neuraminidase  Spike (S) proteins 

Duration 1–4 days after infection 2–5 days and up to 14 days after infection 

Complications Secondary bacterial infections, multi-

organ failure, heart, brain, or muscle 

inflammation. 

Multisystem Inflammatory Syndrome in adults (MIS-

A) and in children’s (MIS-C), long-term harm to the 

brain, kidneys, heart, lungs, and other organs 

Asymptomatic or 

symptomatic 

Due to herd immunity, patients may not 

exhibit any symptoms. 

In most cases, symptoms may appear two days after an 

infection. 

Severity Most infections are mild or moderate. There is a chance of developing a serious illness. 

Mortality Less than 1% Mortality is 3–4% 

Diagnosis Rapid antigen testing, molecular tests, 

viral culture, immunofluorescence assays 

and serology 

Emergency Use Authorizations (EUAs) has been 

approved for rapid antigen testing, serology assays, 

and molecular tests 

Treatment Zanamivir, Peramivir, Oseltamivir, 

Baloxavir 

No cure is available; therapeutic studies are being 

conducted 

 

INFLUENZA AND COVID-19 SPREAD 

The influenza virus and the COVID-19 virus both spread similarly. Both have the potential to spread 

among those nearby. when there are individuals present in a space that is enclosed and has inadequate 

ventilation, they might disseminate wider. The viruses are transmitted by respiratory droplets or 

aerosols produced by coughing, sneezing, or talking. Anyone around has a chance of getting these 

droplets through their mouth or nose or inhaling them. 

 

Higher Risk for Severe Illness 

It is possible to have a serious disease and complications from COVID-19 and the flu. The following 

people are at increased risk, such as 

• People with certain underlying medical conditions. 

• Older adults. 

• Pregnant women’s. 

 

Complications 

The various similar complications between covid 19 and flu includes: 

• Acute respiratory distress syndrome. 

• Inflammation of the heart, brain, or muscle tissues. 

• Pneumonia. 

• Respiratory failure [20, 21]. 
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Risk Factors Peculiar to the Patient for SARS-CoV-2 and Severe Influenza Infections 

The various risk factors of patients related with severe influenza virus and SARS-CoV-2 infections 

are given in Table 2 [23]. 

 

Table 2. Risk factors. 

Age  Sex or Pregnancy Genetics Obesity Smoking Comorbid 

Conditions 

Lack of prior 

immunity, 

Immuno-

senescence, 

Type-2 bias 

Sex steroid 

influence on 

immune response, 

Tolerant 

immunological 

state 

Genes associated 

with type-I 

interferon 

induction, Genes 

associated with 

viral recognition 

and interferon 

signalling, Blood 

type 

Diminished antibody 

response, Immune 

dysregulation due to 

adiposity, Deficient 

adaptive responses 

Impaired 

epithelial, 

immune and 

fibroblast 

function 

Chronic 

obstructive 

pulmonary 

disease, Heart 

disease, 

Hypertension, 

Chronic kidney 

disease, Diabetes 

 

VIROLOGY 

Genetic Material 

Both coronaviruses and influenza viruses are single-stranded RNA viruses with nucleoprotein-coated 

envelopes. The polarity & segmentation of the genomes of these Two viral infections vary, respectively. 

8 single-stranded, viral RNA segments with a negative sense are part of the influenza virus. Positive-

sense, non-segmented, single-stranded viral RNA makes up SARS-CoV-2 [22–25]. 

 

Surface Proteins 

Both viruses have distinctive surface proteins that act as critical infectious virulence factors. Spike 

(S) proteins on SARS-CoV-2 help throughout the virus ability to invade host cells. Angiotensin-

converting enzyme-2 (ACE-2), a host cell protein that is produced by several organ systems across the 

body, including the brain, adipose tissues, kidneys, liver, intestines, and lungs, regulates blood pressure 

and fluid-salt balances. S-proteins bind to Angiotensin-converting enzyme-2 (ACE-2). As soon as it 

binds, SARS-CoV-2 releases its RNA into the infected cell and uses the resources of the host cell to 

duplicate its genome. The newly formed virus particles are subsequently spread out to infect more host 

cells. Haemagglutinin (HA) and neuraminidase (NA), two viral surface proteins, work together to allow 

the influenza virus to enter and exit host cells. Most host cells’ surface lipids and proteins, as well as 

soluble proteins, are all connected to a sugar chain known as sialic acid, which functions as the host cell 

receptor for influenza viruses. Viral particles called HA attach to sialic acid on the surface of respiratory 

epithelial cells in a manner that allows the virus to enter host cells. When the influenza virus is inside, 

it also releases RNA, which is copied and transformed into new viral particles. However, newly 

generated virus particles cannot depart the infected cells if HA is bound to sialic acid on surface of cells. 

Sialic acid on the cell surface is segmented by NA, releasing HA and enabling viral offspring to escape 

infected cells and propagate farther [22–25]. 

 

Strains and Subtypes 

In addition, SARS-CoV-2 and influenza differ significantly in that the former has several variations, 

whereas the latter has four distinct strains (A, B, C, and D), as well as numerous subtypes. SARS-CoV-

2 variations are categorised as variants of interest (VOI), variants of concern (VOC), and variants under 

monitoring (VUM). VOCs, like Alpha, Beta, and Gamma, that were previously accessible can either no 

longer be recognized or are present at such low concentrations that they do not provide a serious or 

immediate risk to human health. The two most significant influenza virus strains elated to human illness 

are influenza-A and influenza-B, which are both responsible for the yearly seasonal flu epidemics. 

Influenza Based on the HA and NA surface proteins, a virus is further categorised. There are 11 NA 

and 18 HA subtypes, for a total of 198 potential combinations. To present, only 131 variants have been 

discovered in nature [22–25]. The structure of covid-19 and influenza (flu) is given below (Figure 1). 
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Immunological Similarities Between Influenza and Covid-19 

This section will go through the immunopathological similarities between influenza and SARS-CoV-

2, which can be useful in understanding and treating the pathology effects of co-infection with both 

viruses. The two virus’s characteristics are demonstrated. Pathological events and illnesses, such as 

fever, inflammation, lymphopenia, coagulation, DIC, gastrointestinal problems, elevated APPs, ARDS, 

multi-organ failure, and mortality might result from either infection. The intensity of these symptoms, 

however, varies across the two infectious disorders [26–34]. 

 

 
Figure 1. Structure Covid-19 vs influenza (flu). 

 

Fever 

In COVID-19 and influenza patients, fever is one of the most common symptoms, and it can develop 

even in the absence of an increase in body temperature. According to the existing evidence, viral 

infections increase the risk of fever, especially when the host is not aware of the infection. Active 

leukocytes in such conditions can kill the infectious agent by producing pro- and anti-inflammatory 

cytokines, which can have reverse effect on fever induction. Patients with influenza or covid-19 have 

demonstrated a substantial increase in inflammatory cytokine levels, including IL-1 and IL-6, after 

antiviral innate immune responses. These mediators are crucial in the development of fever [26–34]. 

 

Cytokine Storm 

Cytokine storm syndrome (CSS) is an uncontrolled inflammatory process caused by the release of 

large amounts of pro-inflammatory cytokines, typically after invasion with viruses possessing super-

antigens. Patients with CSS are at risk of multi-organ failure and death and require inpatient care. CSS 

is one of the most common causes of ARDs in respiratory viral infections including covid-19 and 

influenza, due to enhanced vascular permeability and perfusion of fluid and blood components into the 

alveoli. Cytokine storm syndrome is characterised by a significant rise in cytokines, such as IL-1, IL-4, 

IL-6, IL-10, IL-18, IL-33, TNF-alfa, and IFN-beta, the most of which are seen in laboratory data 

collected from covid-19 patients, implicating CSS as the primary consequence of SARS-CoV-2 

infection. The most prominent pro-inflammatory cytokine involved with CSS problems is IL-6, which 

is highlighted in covid-19. Soluble substances, such as growth factors, inhibitory factors, cytokines, 

chemokines, hormones, and metabolites are thought to have both local and systemic effects on innate 

immune cells. Both sender and recipient of soluble mediators are innate immune cells. By inducing the 

release of innate immune cells from the bone marrow into the bloodstream, pulling them to 

inflammatory and diseased tissues, and affecting their local motility and activity, soluble factors play a 

significant role in determining the course of disease [26–34]. 
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Tissue Damage 

Even although only a small number of patients with influenza had positive outcomes via molecular 

tests indicating the presence of viral RNA, these patients nevertheless had diffused alveolar illness. 

According to prior studies, immune system dysregulation and abnormalities in viral clearance are 

responsible for most flu-related fatalities. An experimental investigation showed that deadly variants of 

influenza infection contain dysregulated cytokine and chemokine production as well as neutrophil 

activation. Studies have demonstrated that blocking or interfering with chemotactic factors such 

Chemokine Ligand-2 (CXCL-2) and Chemokine Ligand-10 (CXCL-10) impact neutrophil motility in 

the lungs, which significantly reduces lung cell damage, confirming the importance of neutrophils 

during lung injury [26–34]. 

 

Lymphopenia 

Results from previous research showed that individuals with influenza also had lymphopenia (a 

reduction in the number of B and T cells), a monocytosis, and a normal or low total leukocyte count. 
However, seroconversion was verified in 90% of patients, demonstrating that their function has been 

preserved despite the reduction in B and T-lymphocytes. Previous experimental investigations have 
revealed a considerable fall in the number of T-cells, coupled with a relatively minor decrease in B-

cells. Additionally, it has recently been found that lymphopenia in COVID-19 patients may be a useful 
signal [26–34]. 

 

Coagulation 

In the pathophysiology of influenza, which is characterised by activation of the lung endothelium, 
vessel leakage, disseminated intravascular coagulation, and obstruction in the pulmonary arteries, 

impaired coagulation is thought to be a prevalent disease. Evidence suggested that the pathogenesis of 
influenza could involve a dysregulated cellular and nutrient coagulation system, which includes 

endothelial cells, platelets, coagulation factors, thrombin generation, and blood thinners and causes 

increased viral replication and subsequent destructive immune responses. According to earlier research, 
influenza infections might raise the risk of venous thrombosis and atherothrombotic diseases by 

amplifying thrombin generation and decreasing C-Reactive Protein (CRP) expression. Heparin 
treatment in the prothrombotic condition brought on by influenza infection could be advantageous in 

this aspect. A study concluded that, irrespective of the direct cleavage of prothrombin into thrombin, 
the coagulation cascade began to function after influenza infection, generating a prothrombotic 

condition. Furthermore, it has been demonstrated that uncontrolled inflammatory reactions may 
contribute to coagulation system dysfunction after influenza virus replication in the lung. The activation 

of the coagulation cascade may also be significantly influenced by pro-inflammatory cytokines  
[26–34]. 

 

Vaccinations for SARS-CoV-2 and Influenza Virus 

Many covid-19 vaccine approaches are in scientific testing or have been approved by the FDA for 
emergency use. The most effective vaccinations for influenza and covid-19 infections available today 

are given in Table 3 [35]. 
 

INCIDENCE AND PREVALENCE 

According to estimates, co-infection rates can range from 0.24% to 44%, depending on the research 
area, diagnostic techniques, and demographic. Because of its dense population and seasonal flu patterns, 

Asia has seen higher incidence of co-infection, especially in China [36, 37]. Comprehending the 
frequency of coinfection and the species of virus can aid public health professionals in putting infection 

control measures into place for infectious disease monitoring and in helping physicians prescribe the 
right antiviral medication to patients. Comprehending clinical outcomes and coinfection risk factors is 

also crucial for determining the prognosis of patients [38]. From November 2, 2021, to January 30, 
2022, the incidence of influenza virus and severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2) coinfection among referred patients in Iran’s Hamadan province was assessed. Using a 
multiplex real-time PCR panel assay, samples from 14, 116 people with COVID-19 symptoms were 
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analysed for influenza and SARS-CoV-2 viruses. Among these individuals, influenza virus, SARS-

CoV-2, and both viruses were present in 14.19%, 17.11%, and 1.35% of cases, respectively [39]. 

 

Table 3. Vaccinations for SARS-CoV-2 and Influenza Virus. 

Virus Type of 

Vaccine 

Efficacy Brand Name Considerations Mechanism of Action 

Influenza 

virus 

inactivated 60% Afluria Intended for ages 6 months 

and up 

Inactivated (dead) form of the 

virus is used. 60.9% Fluarix 

Live 

attenuated 

44.5% FluMist An intranasal spray intended 

for ages 2–49 

Attenuated (weakened) form of 

the virus is used. 

SARS-

CoV-2 

Viral vector 62.6% Vaxzevria 

(Formerly 

AstraZeneca 

Approved by the FDA for use 

in the United States under 

EUA 

A harmless, recombinant 

vector is encoded with S 

glycoprotein of SARS-CoV-2. 

62.3% Johnson & 

Johnson/Janssen 

Protein 

subunit 

90.4% Novavax  Currently in Phase 3 trial in 

US, UK, and Mexico. Not 

approved for use by the FDA 

Prefusion spike protein 

encoded with SARS-CoV-2. 

 Nucleic 

acid  

94.1% Moderna Approved by the FDA for use 

in the United States under 

EUA. Approved for CMA by 

the EMA. 

Modified RNA in lipid 

particles is delivered into host 

cells, allowing expression of 

SARS-CoV-2 S glycoprotein. 

95.0% Pfizer-BioNtech 

 

CONCLUSIONS 

The outcomes of investigations done on individuals were co-infected with covid-19 and influenza 
shows that some clinical findings are identical in both diseases, making it difficult to diagnose these co-
infected patients. All suspected patients should undergo specialised testing for SARS-CoV-2 and 
influenza viruses. Additionally, co-infection must be avoided because, in some circumstances, it can 
aggravate the patient’s symptoms, clinical state, and even lead to death. This is the reason influenza 
vaccine and immunisation at the right time are essential. False-negative tests for co-infection with other 
viral respiratory illnesses are another theory that explains how SARS-CoV-2 may go undiagnosed. We 
advise testing all covid-19 patients for other viruses and/or bacteria since patients with covid-19 
infection commonly co-infect with the influenza virus, most frequently the influenza-A virus. To 
enhance clinical treatment choices and results, it is indicated that wider viral evaluations are necessary. 
To lower the chance of co-infection, we recommend patients to receive vaccinations against bacteria 
causing respiratory illnesses. 
 

Abbreviations 

• SARS-CoV-2: Severe acute respiratory syndrome coronavirus-2 

• DIC: Disseminated Intravascular Coagulation 

• APPs: Acute Phase Proteins 

• ARDS: Acute Respiratory Distress Syndrome 

• CRP: C- Reactive Protein 

• FDA: Food Drug and Administration 

• CXCL-2: Chemokine Ligand-2 

• CXCL-10: Chemokine Ligand-10 

• CSS: Cytokine storm syndrome 

• IL: Interleukin 

• VOI: Variants of Interest 

• VOC: Variants of Concern 

• VUM: Variants under Monitoring 

• HA: Haemagglutinin 

• NA: Neuraminidase 
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• RNA: Ribosomal Nucleic Acid 

• ACE: Angiotensin Converting Enzyme 
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