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Abstract: The emergence of coronavirus disease 2019 (COVID-19) not only poses a serious threat to the health of people
worldwide but also affects the global economy. The outbreak of COVID-19 began in December 2019, at the same time as the
influenza season. However, as the treatments and prognoses of COVID-19 and influenza are different, it is important to accurately
differentiate these two different respiratory tract infections on the basis of their respective early-stage characteristics. We
reviewed official documents and news released by the National Health Commission of the People’s Republic of China, the
Chinese Center for Disease Control and Prevention (China CDC), the United States CDC, and the World Health Organization
(WHO), and we also searched the PubMed, Web of Science, Excerpta Medica database (Embase), China National Knowledge
Infrastructure (CNKI), Wanfang, preprinted bioRxiv and medRxiv databases for documents and guidelines from earliest
available date up until October 3rd, 2020. We obtained the latest information about COVID-19 and influenza and summarized
and compared their biological characteristics, epidemiology, clinical manifestations, pathological mechanisms, treatments, and
prognostic factors. We show that although COVID-19 and influenza are different in many ways, there are numerous similarities;
thus, in addition to using nucleic acid-based polymerase chain reaction (PCR) and antibody-based approaches, clinicians and
epidemiologists should distinguish between the two using their respective characteristics in early stages. We should utilize
experiences from other epidemics to provide additional guidance for the treatment and prevention of COVID-19.
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1 Introduction

Coronavirus disease 2019 (COVID-19) was first
identified at the end of 2019. The Chinese Center for
Disease Control and Prevention (China CDC) as‐
sessed initial patients and identified a novel corona‐
virus, which was later named 2019 novel coronavi‐
rus (2019-nCoV). Later, on February 11th, 2020, the
World Health Organization (WHO) officially named
this disease COVID-19, while the International Vi‐
rus Classification Committee identified the pathogen
as severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) (Tan WJ et al., 2020). COVID-19
poses a threat to global public health and is a chal‐
lenge to the whole people, government, and society
(Shi et al., 2020).

The outbreak of COVID-19 began in December
2019, corresponding to the influenza season. It is
important for clinicians to distinguish COVID-19
from other respiratory infections, including influenza.
One study showed that the global number of respiratory
influenza-related deaths was between 290 000 and
650 000 per year (Iuliano et al., 2018), while another
study showed that the global number of deaths from
lower respiratory tract infections directly caused by
influenza was between 99 000 and 200 000 per year
(GBD 2017 Influenza Collaborators, 2019). The WHO
estimates that the annual influenza pandemic infects
approximately 1 000 000 000 people worldwide, with
critical cases between 3 000 000 and 5 000 000 and
deaths between 300 000 and 500 000 (Krammer
et al., 2018). In the early days of COVID-19, it was
difficult to differentiate influenza from COVID-19
because of lack of experience; however, as treatment
regimens and prognoses of COVID-19 and influenza
are different, it is very important for clinicians and
epidemiologists to accurately differentiate the two
respiratory infections on the basis of their respective
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characteristics in early stages. In order to differentiate
between the two, we should also note the possibility of
coinfection with both diseases simultaneously.

We reviewed official documents and news
released by the National Health Commission of the
People’s Republic of China, the China CDC, the United
States CDC, and the WHO, and we also searched the
PubMed, Web of Science, Embase, China National
Knowledge Infrastructure (CNKI), Wanfang, preprint
bioRxiv and medRxiv databases for literature and
guidelines from the earliest available date up until
October 3rd, 2020. The biological characteristics,
epidemiology, clinical manifestations, pathological
mechanisms, treatments, and prognostic factors of
COVID-19 and influenza are therefore summarized
and compared (Tables 1 and 2).

2 Virology and epidemiology

Coronaviruses can cause multisystem infection
in numerous animals; in humans, these viruses mainly
cause respiratory tract infection (Drosten et al., 2003;
Zaki et al., 2012; Yin and Wunderink, 2018). SARS-
CoV-2, however, is a new strain that has not been
identified before in humans; this is the 7th known
human coronavirus and is similar to other pathogenic
coronaviruses, including SARS-CoV and Middle East
respiratory syndrome coronavirus (MERS-CoV)
(Munster et al., 2020). Data show that SARS-CoV-2
is an RNA virus with a diameter between 60 and
140 nm (Zhu N et al., 2020). A total of 16 clavicular
glycoprotein peaks in the envelope form the virus
crown or corona (Xu XT et al., 2020). Subsequent to
the discovery of SARS-CoV-2 by the China CDC,

Table 2 Differences in the clinical characteristics between COVID-19 and influenza

Disease

COVID-19

Influenza

Disease

COVID-19

Influenza

Disease

COVID-19

Influenza

Mortality (%)

1.40‒3.67

0.13‒1.36

Other symptom

Fever, chemical sensory disturbance,
damage to the reproductive system,
constitutional symptoms and rash

High fever and eye symptoms

Pathological manifestations

More exudative lesions, less fibrosis,
and consolidation

Pulmonary fibrosis, thrombosis,
and hemorrhage

Median age (year)

44‒56

H7N9: 62; H5N1: 26;
and 2009-H1N1: 25

Sex

Male biased

Male biased

Hematology

Lymphocytopenia is
predominant

Lymphocytopenia is
predominant

Treatment

Current empirical and
symptomatic treatment

Vaccination and
antiviral therapy

Respiratory symptom

Similar to the common cold in early stages;
nonproductive cough and shortness of
breath are relatively large

Cough is the common symptom

Pulmonary CT

Ground-glass opacity mostly located in the
periphery and involved the lower lobe

Shadows tend to present centrally,
peripherally, or randomly, often involving
the five lobes and mediastinal emphysema
and pneumothorax were reported

Prognostic factors of a poor outcome

Old age, obesity, and comorbidities

Younger age, old age, pregnancy, and
postpartum status, obesity, as well as
comorbidities and low immunity

COVID-19: coronavirus disease 2019; CT: computed tomography.

Table 1 Differences in virology and epidemiology between SARS-CoV-2 and influenza viruses

Virus

SARS-CoV-2

Influenza
viruses

Natural hosts

Bats

Poultry,
wild birds

Infection mechanism

S protein interaction with human ACE2
receptors

Respiratory epithelium is the only site for
effective cleavage of HA molecules

Type

RNA

RNA

R0

1.40‒6.49

1.30‒1.71

Incubation period (d)

Average 4‒6

Average 2

SARS-CoV-2: severe acute respiratory syndrome coronavirus 2; ACE2: angiotensin converting enzyme 2; HA: hemagglutinin; R0: average
number of additional individuals infected during the course of an infection case.
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virus sequence alignment analysis led to the speculation
that the natural host of this virus may be bats; indeed,
as SARS-CoV-2 can infect human respiratory epithelial
cells through interactions between S proteins and the
human angiotensin converting enzyme 2 (ACE2)
receptor complex, this virus has a strong ability to
infect humans (Huang et al., 2020). In contrast,
influenza is an acute respiratory infectious disease
caused by its own virus. Similar to SARS-CoV-2,
influenza has high infectivity characteristics, high
incidence, rapid onset, and easy of mutation. The
influenza virus is also an RNA virus; the structure of
this virus can be divided into three parts: the envelope,
matrix proteins, and the core. Thus, according to
antigenic variations in the nucleoprotein and matrix
protein, influenza viruses are divided into four types:
influenza A, B, C, and D. Influenza A, B, and C can
infect humans, while influenza C is rare and usually
causes only mild upper respiratory diseases (World
Health Organization, 2014). Similar to SARS-CoV-2,
human influenza viruses mainly replicate in the
respiratory tract epithelium, initiating the production
of viral proteins. Viral replication efficiency varies
depending on cell type, while in humans, the respiratory
epithelium is the only site where hemagglutinin (HA)
molecules effectively cleave and produce infectious
virus particles (Webster et al., 2013). Poultry and wild
birds are the main hosts of influenza virus (Hill et al.,
2019), while ferrets have traditionally been used as
models for transmission because most human influenza
viruses do not require any adaptation to infect and
spread among these mammals. Thus, studies on ferrets
have shown that the soft palate is rich in α2,6-linked
sialic acid, the first choice for HA protein binding
in human influenza viruses (Nicholls et al., 2007;
Lakdawala et al., 2015).

Values of R0 indicate the average number of
additional individuals infected during the course of an
infection case. Data show that estimates for the SARS-
CoV-2 R0 range between 1.40 and 6.49 people, with
an average of 3.28 people and a median of 2.79
people (Tolksdorf et al., 2020). As a comparison, the
number of influenza outbreaks in Thai prisons is
increasing every year; Suphanchaimat et al. (2020)
analyzed 375 763 prisoners in Thailand and found that
the influenza R0 was 1.40, while another study
reported that estimated R0 during the 2009 influenza
H1N1 outbreak in Mexico was between 1.30 and

1.71 people (Yang et al., 2009). These data show that
the transmission rate of SARS-CoV-2 is higher than
that of seasonal influenza (Liu Y et al., 2020).

The incubation period of COVID-19 ranges up
to 24 d (Wang YX et al., 2020), but is generally
between 4 and 6 d. One recent study conducted by
Guan et al. (2020) showed that the median incubation
period for COVID-19 is 4 d, while Zhang et al. (2020)
estimated the average incubation period to be 5.2 d.
The incubation period of influenza ranges between
1 and 7 d (Sihler and Park, 2011), but is generally 2 d
(Kalarikkal and Jaishankar, 2020).

Data from different studies vary regarding the
mortality rate. In the early phase of the coronavirus
epidemic, the mortality rate in Wuhan was between
4.3% and 14.3% (Huang et al., 2020; Wang DW et al.,
2020). As this was the beginning of the epidemic,
the early mortality rate in Wuhan was undoubtedly
high. Subsequently, studies in China and other coun‐
tries around the world indicated a mortality rate of
between approximately 1.40% and 3.67% (Guan et al.,
2020; Verity et al., 2020). Indeed, as of October 3rd,
2020, the world has confirmed 34 776 389 with
1 029 049 deaths and a mortality rate of approximately
2.9%. In the United States, the CDC estimates that
since 2010, the influenza mortality rate is between
approximately 0.13% and 1.36% (Centers of Disease
Control and Prevention, 2020); the mortality rate of
influenza is therefore much lower than that of
COVID-19. The immediate cause of death from in‐
fluenza is subsequent pneumonia, while the mortality
rate is 6.8% in the case of influenza-induced pneu‐
monia (Centers of Disease Control and Prevention,
2020). The COVID-19 pandemic is still ongoing and
so a final mortality rate still needs to be counted.

3 Clinical manifestations

3.1 Age and sex

Although data show that COVID-19 patients
range in age from one month old to 94 years old,
adults are relatively more susceptible than children.
The median age found by different studies was also
different; most patients were between 44 and 56
years old and the proportion of male patients was
slightly higher than that of female patients (Chen
et al., 2020; Guan et al., 2020; Wang DW et al., 2020;
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Zhang et al., 2020). The sex ratio (male:female) was
1.3:1.0 (Li Q et al., 2020). X chromosomes and sex
hormones play an important role in innate and adaptive
immunities (Jaillon et al., 2019). As the epidemic has
progressed, the proportions of infected young and
elderly (age of >64 years) individuals have also in‐
creased. It remains the case that most critically ill pa‐
tients are older; Yang et al. (2020) analyzed data from
52 patients with COVID-19 who were hospitalized
in the intensive care unit (ICU) of Jinyintan Hospi‐
tal, Wuhan, China between late December 2019 and
January 26th, 2020. The average age of the critically
ill patients was 59.7 years and 67% of the critically ill
patients were male.

In contrast, individuals affected by influenza tend
to be younger than those affected by COVID-19; children
less than 14 years old are more susceptible to influenza
than COVID-19. In similar work, Cao et al. (2009)
analyzed data from 426 people infected with the 2009
pandemic influenza virus from 61 hospitals across 20
provinces of China between May 2009 and June 2009.
The results of this study showed that the average age of
these 426 patients was 23.4 years and 53.8% of them
were male. The median age of people infected with
different influenza virus types is also different; for ex‐
ample, the median age of people infected with H7N9
was 62 years, while the median ages of people infected
with H5N1 and 2009 H1N1 were 26 and 25 years,
respectively (Cowling et al., 2013). Amongst seasonal
influenza and 2009 pandemic influenza patients, the
hospitalization rate for elderly (≥85 years old) individuals
was highest (Moa et al., 2020), and 30%‒40% of con‐
firmed influenza inpatients are diagnosed with acute
pneumonia. These pneumonia patients are more likely
to be young (<5 years old), elderly (>65 years old),
Caucasian, nursing home residents, smokers, immuno‐
compromised, or to have a history of chronic lung or
heart disease (Kalil and Thomas, 2019).

3.2 Symptoms

Data show that COVID-19-infected people generally
show mild symptoms of upper respiratory tract infection
similar to the common cold in early stages (Chan
et al., 2019). The bulk of cases exhibiting mild (81%)
symptoms are usually self-limiting and patients generally
recover within two weeks (Wu and McGoogan, 2020).
In contrast, severe cases progress rapidly, resulting in
acute respiratory distress syndrome (ARDS) and septic

shock which eventually leads to multiple organ fail‐
ure. Some comprehensive studies found that the most
common symptoms include fever, occurring in between
88.0% and 98.6% of the total number of cases (Chen
et al., 2020; Guan et al., 2020; Wang DW et al.,
2020). In contrast, Guan et al. (2020) found that the
proportion of patients with fever was not the same at
admission (43.8%) as it was during hospitalization
(88.7%). A range of other symptoms include dry
cough, fatigue, and shortness of breath, occurring in
between 60% and 70% of cases. Symptoms such as
muscle soreness, delirium, headache, sore throat, con‐
gestion, chest pain, diarrhea, nausea, and vomiting
remain relatively rare, occurring in between approximately
1% and 11% of cases (Chen et al., 2020; Guan et al.,
2020; Wang DW et al., 2020). A study has shown that,
compared with influenza, chemosensory dysfunction is
closely related to COVID-19 infection (Yan et al.,
2020). In another study, Tang et al. (2020) found that
compared with H1N1 patients, COVID-19 patients
are more likely to develop nonproductive coughs
accompanied by obvious constitutional symptoms,
such as fatigue and gastrointestinal symptoms. One
recent study suggested that COVID-19 is a systemic
disease that can cause multisystem lesions (Tersalvi
et al., 2020). Potential hypogonadism and attention
should be paid to the effects of SARS-CoV-2 on the
reproductive system (Fan et al., 2020; Ma et al.,
2020). Skin is one of the target organs affected by
COVID-19 infection, and a total of 5.3% of patients
developed a rash before they developed any symp‐
toms (Li HX et al., 2020).

Influenza can also be characterized by a variety
of systemic symptoms including high fever, chills,
headache, myalgia, discomfort, and anorexia as well
as respiratory symptoms including cough, congestion,
and sore throat. The most common symptoms are
high fever and cough, occurring in 60%‒80% of cases.
Diarrhea is relatively rare, occurring in approximately
2.8% of cases (Cao et al., 2009); fever is the most
important and common symptom in influenza where
body temperature potentially reaches 41 °C within the
first 24 h (Nicholson, 1992; Cox and Subbarao, 1999;
Cao et al., 2009; Long et al., 2012; Bennett et al.,
2015). Influenza tends to cause hyperthermia and can
also manifest as eye symptoms, including photophobia,
conjunctivitis, tearing, and eye movement pain.

3.3 Hematological indicators

Lymphocytopenia is common in patients with
COVID-19. This occurs in more than 70% of cases
and indicates that immune cell consumption and cellular
immune function are both impaired. An increase in
C-reactive protein occurs in approximately 50% of
cases. Coagulation disorders such as thrombocyto‐
penia and prolonged prothrombin time occur in be‐
tween approximately 30% and 58% of cases, and in‐
creases in lactate dehydrogenase and leukopenia can
also occur. Increases in alanine aminotransferase, as‐
partate aminotransferase, and D-dimer levels are un‐
common (Guan et al., 2020; Wang DW et al., 2020).
There were many differences in laboratory results be‐
tween patients admitted to the ICU and patients who
are not; indeed, patients admitted to the ICU had high‐
er white blood cell and neutrophil counts and higher
D-dimer, creatine kinase, and creatine levels than those
not admitted to the ICU (Chen et al., 2020). In recent
work, Huang et al. (2020) also found that the plas‐
ma levels of interleukin-2 (IL-2), IL-7, IL-10, granu‐
locyte colony-stimulating factor (GCSF), interferon-
inducible protein-10 (IP-10), monocyte chemotactic
protein-1 (MCP-1), macrophage inflammatory protein
1A (MIP1A), and tumor necrosis facto-α (TNF-α) in
ICU patients were higher than those in non-ICU
patients. In non-survivors, neutrophil counts and
D-dimer, blood urea, and creatinine levels continued
to increase until death while lymphocyte counts con‐
tinued to decrease until death.

The hematological parameters of influenza and
COVID-19 are similar. A study of influenza patients
with normal or reduced white blood cell counts by
Han et al. (2020) showed that the platelet (PLT) counts
in influenza virus-positive patients were significantly
lower than those in influenza virus-negative patients.
Those infected with the influenza virus recovered and
PLTs returned to normal levels. The sensitivity of the
neutrophil/lymphocyte ratio is high and so an increase
in the neutrophil/lymphocyte ratio is a good diagnostic
tool for screening patients with influenza virus in‐
fection. The 2009 pandemic H1N1 study found that
half of the patients had an abnormal CD4:CD8 ratio
(Cao et al., 2009).

3.4 Pulmonary CT

Imaging findings from COVID-19 patients revealed
ground-glass shadows, the most common imaging

manifestation on chest computed tomography (CT)
which was seen in more than 56.4% of patients. Around
17.9% of non-critically ill patients had no imaging
abnormalities, while 2.9% of critically ill patients had
no imaging abnormalities (Guan et al., 2020). Thus,
after two weeks of progression, lesions were gradually
absorbed, revealing extensive opacities and subpleural
parenchymal bands on images of recovered patients
(Xie and Chen, 2020). It is the case that compared
with those of patients with influenza, the imaging find‐
ings of patients with COVID-19 are more likely to re‐
veal ground-glass opacity, while patients with influenza
tend to have localized patchy shadows (Cao et al.,
2009). In another study, Onigbinde et al. (2020) ana‐
lyzed chest CT findings by selecting 17 original studies
on COVID-19 and influenza. Differences show that
COVID-19 ground-glass opacities are usually periph‐
erally located with the lower lobes being commonly
involved while influenza has a central, peripheral, or
random distribution usually affecting the five lobes.
Vascular engorgement, pleural thickening, and sub‐
pleural lines are reported in COVID-19 patients while
pneumomediastinum and pneumothorax have only
been reported in influenza cases. The chest CT perfor‐
mances of COVID-19 and influenza overlap but have
their own characteristics.

4 Pathological mechanisms

SARS-CoV-2 infection may be related to cellu‐
lar immune deficiency, coagulation activation, cardio‐
myocyte injury, liver injury, and kidney injury. Neutro‐
penia might be related to cytokine storms caused by
virus invasion, while coagulation activation may be
related to persistent inflammatory responses. Acute re‐
nal injury may also be related to the direct action of
viruses, hypoxia, and shock. Three pathological mech‐
anisms might be associated with death in patients
(Wang DW et al., 2020); some patients progressed
rapidly, developed ARDS and septic shock, and even‐
tually experienced multiple organ failure (Chen et al.,
2020). In another recent study, Tian et al. (2020) ex‐
amined the lungs of two patients with lung adenocar‐
cinoma concomitant with early COVID-19. In addi‐
tion to tumors, edemas, protein exudation, focal pul‐
monary cell reactive hyperplasia, patchy inflammatory
cell infiltrations, and multinucleated giant cells in lung
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tissue were present in both patients. As neither of these
patients showed symptoms of pneumonia during their
operations, hyaline membranes were not obvious. These
changes may represent the early stage of COVID-19
pulmonary pathology. One autopsy study carried out by
Xu Z et al. (2020) showed the presence of exudative
lesions as well as lower fibrosis and consolidation in
patients with COVID-19. A microscopic bilateral dif‐
fuse alveolar injurywith fibromyxoidexudationwasob‐
served, which suggests ARDS. Interstitial mononuclear
inflammatory infiltrates were dominated by lympho‐
cytes, while enlarged multinucleated syncytial cells in
the lungs showed viral-related cytopathic changes,
and there were no obvious virus inclusion bodies in
the nuclei or cytoplasm. The results of flow cytometry
analysis showed that the numbers of CD4 and CD8 T
cells in peripheral blood decreased significantly, and
these remained in a highly activated state. This suggests
that severe damage in the late stages of COVID-19 is
immune-related rather than virus-related.

Pulmonary fibrosis, thrombus, and bleeding are
more common in influenza than in COVID-19 patients.
Autopsies conducted on influenza patients show nec‐
rotizing bronchitis, hyaline membranes, intra-alveolar
hemorrhage, edema, and interstitial fibrosis. Zeng et al.
(2015) performed a percutaneous lung biopsy in
patients with late-stage avian influenza. Histopatho‐
logical changes in these patients were mainly fibrotic
in nature; some alveolar epithelial necrosis and exfoliation
as well as reactive proliferation of alveolar epithelium
were observed, although no viral inclusion bodies
were present in epithelial cells. Serous cellulose, red
blood cells, neutrophils, hyaline membranes, squamous
metaplasia,andtissueexudatewereobserved in the alve‐
olar cavity. Indeed, some alveoli showed atrophy or
compensatory emphysema, while pulmonary interstitial
fibrosis, occasional white blood cells, phagocytes, and
reactive blood cells were also observed. Transparent
thrombus and disseminated intravascular coagulation
(DIC), sometimes accompanied by vascular occlusion,
were also seen in pulmonary interstitial capillaries.

5 Treatments

Empirical and symptomatic treatments can be
administered in early COVID-19 phases. However, in
cases where secondary bacterial or fungal infection

occurs, drugs should be used on the basis of culture
and sensitivity testing results. Commonly adminis‐
tered antibiotics include cephalosporins, quinolones,
carbapenems, tetracyclines, linezolid, and antifungal
agents. The duration of antibiotic treatment is generally
between 3 and 17 d, and the drugs commonly used in
early clinical settings are oseltamivir, ganciclovir, and
chloroquine phosphate as well as its derivatives hy‐
droxychloroquine, lopinavir/ritonavir, abidol, remde‐
sivir, and Lianhuaqingwen (LH), along with appropri‐
ate amounts of glucocorticoids according to the condi‐
tion of the patient even though opinions differ with
regard to their efficacy. In another recent study, Tan Q
et al. (2020) evaluated the antiviral effect of oseltami‐
vir on SARS-CoV-2 via in vitro experiments and statisti‐
cally evaluated whether, or not, the history of oselta‐
mivir use has affected the progression of the disease
through clinical case analysis. Oseltamivir was found
to be ineffective against SARS-CoV-2 in vitro, while
clinical application did not improve the symptoms and
signs of patients or delay disease progression. Similarly,
Liu J et al. (2020) studied 1190 laboratory-confirmed
COVID-19 patients hospitalized in the Wuhan Infec‐
tious Diseases Hospital between December 29th, 2019
and February 28th, 2020. The results of this study
showed that antiviraldrugs, especially oseltamivir or gan‐
ciclovir, were associated with a lower risk of death in
critically ill patients (odds ratio (OR) 0.17, 95% confi‐
dence interval (CI) 0.05‒0.64, P<0.001). In another
study, Yousefi et al. (2020) came to a different conclu‐
sion: this research showed that oseltamivir is ineffec‐
tive in the management of COVID-19 and so is not
currently recommended. Oseltamivir clinical trials, such
as national clinical trial (NCT) number NCT04255017,
are actively being carried out around the world and we
await further results (Oroojalian et al., 2020). Chloro‐
quine phosphate and its derivative hydroxychloroquine
are subject to clinical studies. In one example, Ayerbe
et al. (2020) summarized clinical data from 2075
COVID-19 patients admitted to 17 hospitals in Spain
between March 1st, 2020, and April 20th, 2020; these
results show that hydroxychloroquine is associated with
lower mortality (OR 0.44, 95% CI 0.29‒0.67). In contrast,
in another observational study of hydroxychloroquine
conducted on 1376 patients in a large medical center in
New York City, the United States, hydroxychloro‐
quine (600 mg twice a day (BID) on Day 1, followed
by 400 mg once daily (QD) for a median of 5 d) was

92



J Zhejiang Univ-Sci B (Biomed & Biotechnol) 2021 22(2):87-98 |

given to 811 patients. Results show that, of these pa‐
tients, intubation or death occurred in 25.1%, indicating
that the administration of this drug did not increase
risk or benefit (Geleris et al., 2020). As a result, on
March 28th, 2020, the United States Food and Drug
Administration (FDA) announced that COVID-19-
hospitalized patients can urgently be treated with chlo‐
roquine and hydroxychloroquine but this was then
subsequently cancelled because recent studies have
shown that these drugs do not exhibit any benefits in
the treatment of COVID-19 (Lam et al., 2020). Numer‐
ous hospitals and medical institutions have launched
clinical studies on chloroquine phosphate and its deriva‐
tive hydroxychloroquine, which need to be conclud‐
ed. One retrospective study carried out by Zhu Z et al.
(2020) showed that no viral load was detected in 16
patients taking abidol (200 mg three times a day
(TID)), while this load in patients treated with lopina‐
vir/ritonavir monotherapy (400 mg/100 mg BID) was
44.1%. This suggests that abidol may be more effective
than lopinavir/ritonavir for the treatment of COVID-19.
A further retrospective study conducted by Lian et al.
(2020) reported that the use of arbidol did enhance
efficacy in non-ICU patients. A prospective multicenter
study with a larger sample size is still needed to better
determine the efficacy of arbidol. In similar work, Grein
et al. (2020) performed clinical remdesivir trials in a
group of patients hospitalized for severe COVID-19;
clinical improvements were seen in 36 (68%) of the 53
patients and further randomized controlled trials are
needed to verify these results. Data show that LH sig‐
nificantly inhibited the replication of SARS-CoV-2 in
Vero E6 cells and significantly reduced the production
of proinflammatory cytokines (TNF-α, IL-6, C-C mo‐
tif chemokine ligand 2 (CCL-2)/MCP-1 and C-X-C
motif chemokine ligand 10 (CXCL-10)/IP-10) at the
gene level. It is clear that LH can cause abnormal virion
morphologies in cells. These findings suggest that LH
can prevent virus attacks, making this a potential new
therapy for the control of COVID-19 (Li RF et al.,
2020). Current interim guidelines published by the
WHO do not support the use of systemic corticoste‐
roids in the treatment of viral pneumonia and ARDS
in suspected COVID-19 patients. The results of a hor‐
mone therapy study for COVID-19 published online
in the New England Journal of Medicine on July
17th, 2020, showed that among hospitalized patients,
the use of dexamethasone reduced 28-d mortality in

patients who were randomly treated with invasive me‐
chanical ventilation or oxygen alone. No significant dif‐
ferences in mortality between the hormone group and
the control group were seen in patients without respira‐
tory support. This study showed that hormone therapy
is not required for mild COVID-19 patients, while
hormone use can reduce 28-d mortality in severely af‐
fected patients. This study only observed mortality
rate over 28 d and so the results of further long-term
mortality observations need to be presented (The
RECOVERY Collaborative Group, 2020). Passive
antibody injection through convalescent plasma infusion
may provide immediate short-term immunity in sus‐
ceptible individuals (Bloch et al., 2020), and tradi‐
tional Chinese medicine, oxygen therapy, mechanical
ventilation, and extracorporeal membrane oxygenation
(ECMO) can also be initiated according to patient
condition and symptoms. Scientists around the world
have attempted to develop a vaccine as a preventive
measure (Xie and Chen, 2020) but, to date, no drugs
have been targeted for SARS-CoV-2.

The most effective way to prevent and control
influenza is vaccination and antiviral treatment. Many
countries recommended that individuals six months
and older receive influenza vaccination once a year
(Isenor et al., 2018; Carlson et al., 2019). However,
due to antigenic variations in the influenza virus
and individual differences in host immunity, the
immune effect may be poor. Timely antiviral therapy
is particularly important for diagnosed patients (Qu
et al., 2015) with one major class of antiviral drugs
being neuraminidase inhibitors (NAIs) which include
old NAIs, such as oseltamivir and zanamivir, as well
as new ones, for example laninamivir and peramivir.
Another major class of antiviral drugs is M2 ion
channel protein inhibitors (M2 inhibitors) which include
amantadine, while others include HA inhibitors, such as
entry-blocker (EB) peptides and arbidol, virus RNA
polymerase inhibitors, such as ribavirin, and traditional
Chinese medicines, which exhibit anti-infective activity
(Li et al., 2018). As a result of high drug resistance,
M2 inhibitors have been withdrawn from the market.
A range of drugs have been shown to be effective
against H1N1 in the past, but most viral strains have
developed resistance. At present, oseltamivir resistance
is rare while zanamivir resistance is extremely rare
(Lampejo, 2020). NAIs are currently included in
national and international guidelines for the use of
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influenza drugs to guide clinical treatment (Harper
et al., 2009; Committee on Infectious Diseases, 2014).
Corticosteroid therapy does not significantly improve
the survival rate of patients infected with influenza A
virus and may even be associated with an increased
mortality rate (Brun-Buisson et al., 2011). Targeted
host inflammation has therefore also become the
focus of new treatments. One study used the well-
characterized mammalian target of rapamycin (mTOR)
inhibitor rapamycin/sirolimus to inhibit inflammation,
thereby improving results due to decreased inflammatory
activity (Wang et al., 2014; Jia et al., 2018). Plasma
immunotherapy and other symptomatic therapies can
be administered according to patient condition.

6 Factors associated with poor prognosis

COVID-19 patients are most often transferred
to the ICU because of ARDS, arrhythmia, and shock.
In one study, Wang BL et al. (2020) conducted a
meta-analysis of 1558 COVID-19 patients from six
studies. This meta-analysis showed no correlation
between an increased risk of COVID-19 and liver
disease, malignant tumors, or kidney disease. Hyper‐
tension, diabetes, chronic obstructive pulmonary dis‐
ease (COPD), cardiovascular disease, and cerebro‐
vascular disease have been shown to be the main
risk factors for COVID-19, while old age, obesity,
and comorbidities may be related to an increase in
mortality and are predictors of a poor prognosis in
patients (Chen et al., 2020; Guan et al., 2020; Wang
DW et al., 2020; Zhang et al., 2020).

Influenza patients are most commonly trans‐
ferred to the ICU due to ARDS, septicemia, and sec‐
ondary severe bacterial infection. Diseases such as
myocarditis, pericarditis, and central nervous system
diseases are rare. The immediate cause of death from
influenza is usually subsequent pneumonia (Grant
et al., 2020); prognostic factors in influenza patients
tend to be younger age and pregnancy but these are
not prognostic factors for COVID-19 patients. Rowe
et al. (2014) showed that influenza can cause signifi‐
cantly increased morbidity and mortality in young
children, elderly individuals, pregnant and postpartum
women, and patients with diseases and low immune
function. American Indians and Alaskan Natives are
also highly likely to suffer from severe influenza

complications (Doxey et al., 2019). European surveil‐
lance has shown that among patients diagnosed with
influenza, independent risk factors associated with
ARDS were ages between 36 and 55 years, pregnancy,
and obesity, while protective factors associated with
ARDS include female sex and influenza vaccination.
It is worth noting that the only factors significantly as‐
sociated with death were increased severity scores and
ages older than 55 years (Bonmarin et al., 2015).

7 Conclusions

Although COVID-19 and influenza differ in
many ways, there are also many similarities and
so clinicians and epidemiologists should differentiate
between them as early as possible. Indeed, both SARS-
CoV-2 and influenza viruses have high infectivity
characteristics, a high incidence, rapid onset, and
easy of mutation. The transmission rate of SARS-
CoV-2 is higher than that of seasonal influenza, while
the mortality rate of the latter is much lower than that of
COVID-19. Influenza tends to affect younger patients
than COVID-19; indeed, children under 14 years old
are more susceptible to influenza than to COVID-19.
Data show that compared with those with influenza,
chemosensory dysfunction, rash, and damage to the
reproductive system are more common in those with
COVID-19 infection, and these patients are more
likely to develop non-productive coughs with obvious
constitutional symptoms than influenza patients.
Influenza patients tend to have a high fever more
frequently than COVID-19 patients. In terms of imaging
findings, ground-glass opacity was mostly located in
the periphery and involved the lower lobe in COVID-19
patients, while a shadow in influenza patients tended
to present central, peripherally, or randomly, often
involving the five lobes. Mediastinal emphysema and
pneumothorax were only reported in influenza studies.
Pathologically, pulmonary fibrosis, thrombus, and
bleeding are more common in influenza patients than in
COVID-19 patients. The prognostic factors of influenza
patients tend to be young age and pregnancy but these
are not prognostic factors in COVID-19 patients, while
obesity, comorbidities, and old age are associated
with increased mortality in these patients.

In addition to differences between COVID-19 and
influenza in early diagnosis, we also draw attention to
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the following points: the first symptoms of COVID-
19 are enhanced compared to influenza symptoms,
in addition to respiratory symptoms such as cough
and dyspnea. The bulk of patients with COVID-19
also experience fatigue, myalgia, headache, digestive
tract, and other symptoms. The hematology of the two
diseases is also similar but the odds of increased cre‐
atine kinase in COVID-19 are higher while elevated
C reactive protein is a more common phenomenon in
these patients. CT images for COVID-19 are more di‐
verse and include consolidation, crazy paving patterns,
rounded opacities, air bronchograms, tree-in-bud sign,
interlobular septal thickening, and bronchiolar wall
thickening. COVID-19 develops faster than influenza
pneumonia and is both progressive and absorbed.
Differentiating between the two, it is also important
to note the possibility of coinfection with both diseases
at the same time.

COVID-19 control remains a challenging task
and we should utilize our experiences from other
epidemics to provide additional guidance for the early
diagnosis, treatment, and prevention of this virus.
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