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ABSTRACT: This Point of View provides an overview of the integrated treatment framework for influenza and COVID-19 in the
post-pandemic era. We discuss the available medications for influenza treatment and compare their efficacy. Additionally, we
address the issue of antiviral resistance and the safety considerations associated with these medications. The research methods and
findings supporting this treatment approach are discussed, highlighting its potential limitations and challenges. This work aims to
contribute to the development of effective treatment strategies for influenza and COVID-19, considering the evolving landscape
of infectious diseases in the aftermath of the pandemic.
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OVERTURE

Influenza is a viral infection that poses a significant global burden. It is associated with high morbidity and mortality rates, and its
annual outbreaks result in substantial healthcare costs and societal impact. The emergence of the COVID-19 pandemic further
highlights the importance of effective influenza treatment, especially considering the challenges of managing cases with co-
infection or overlapping symptoms of influenza and COVID-19.12

Given the need for an integrated approach to address both prevention and treatment of influenza, this study aims to design a
therapeutic framework that optimizes patient management in the context of influenza and concurrent COVID-19 infections. The
proposed framework will consider factors such as antiviral efficacy, safety profile, drug interactions, and individual patient
characteristics, with the goal of providing evidence-based guidelines for healthcare professionals in managing influenza cases
during the ongoing pandemic.

OVERVIEW OF INFLUENZA TREATMENT MEDICATIONS:

Influenza treatment involves the use of various medications with distinct mechanisms of action, drug classifications, and clinical
applications. The following is a brief overview of each medication, including baloxavir, favipiravir, oseltamivir, zanamivir, and
Amantadine, along with their research history and relevant clinical trials.

Baloxavir is a novel antiviral drug that inhibits the cap-dependent endonuclease activity of the influenza virus, thereby
suppressing viral replication.® It belongs to the class of cap-dependent endonuclease inhibitors and has been approved for the
treatment of uncomplicated influenza in adults and pediatric patients.* Clinical trials have demonstrated its efficacy in reducing
the duration of symptoms and viral shedding.®

Favipiravir is an antiviral medication that acts as a viral RNA polymerase inhibitor. It selectively inhibits viral RNA-dependent
RNA polymerase, thereby interfering with viral replication.® Initially developed for the treatment of influenza, it has also shown
activity against other RNA viruses. Clinical studies have evaluated its efficacy in reducing the duration of symptoms and viral
clearance.’

Oseltamivir is a neuraminidase inhibitor that blocks the activity of the viral neuraminidase enzyme, preventing the release of new
viral particles from infected cells.® It is widely used for the treatment and prophylaxis of influenza infections. Clinical trials have
demonstrated its effectiveness in reducing the duration and severity of influenza symptoms.®

Zanamivir is another neuraminidase inhibitor that inhibits the viral neuraminidase enzyme, similar to oseltamivir. It is
administered via inhalation and is approved for the treatment and prevention of influenza in both adults and children. Clinical
studies have shown its efficacy in reducing the duration of illness and complications associated with influenza.!
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Table 1. Comparison of Clinical Trial Results for Influenza Treatment Medications

Drug Name Study Population Trial Results

Baloxavir Adults, Pediatric patients Reduced duration of symptoms, decreased viral shedding
Favipiravir Adults, Pediatric patients Reduced duration of symptoms, decreased viral clearance
Oseltamivir Adults, Pediatric patients Reduced duration and severity of symptoms 2

Zanamivir Adults, Pediatric patients Reduced duration of illness, decreased complications 2

Amantadine is an antiviral medication that primarily targets influenza A viruses by inhibiting the viral M2 ion channel protein.
This action prevents the release of viral nucleic acid into the host cell, thus blocking viral replication.** However, its use has
significantly declined due to the widespread emergence of antiviral resistance among influenza A strains.®

These medications have undergone extensive research and clinical trials to evaluate their efficacy and safety profiles. Further
studies are needed to explore their potential use in the management of influenza and COVID-19 co-infections.

Table 2 . Antiviral Effects for Influenza Treatment Medications
Inhibition

Drug Name . Drug Type Target Antiviral Effects
g Mechanism g lyp g
. Cap-dependent Cap-dependent endonuclease Influenza Interferes with viral replication, inhibits
Baloxavir o . .
endonuclease inhibitor virus viral release
Favipiravir Viral RNA Viral RNA  polymerase Influenza Interferes with viral replication, inhibits
P polymerase inhibitor virus viral release
.. - . s Influenza e
Oseltamivir  Neuraminidase Neuraminidase inhibitor Virus Inhibits viral release
. - . s Influenza Interferes with viral replication, inhibits
Zanamivir Neuraminidase Neuraminidase inhibitor . . P
virus viral release
. M2 ion channel . L Influenza A e
Amantadine . M2 ion channel inhibitor . Inhibits viral release
protein virus

Efficacy Comparison:

Various medications for influenza treatment have been compared in terms of their efficacy, including their activity against
different strains of influenza viruses, treatment duration, and clinical evidence of effectiveness. Additionally, their suitability and
safety profiles in different populations such as children, adults, and pregnant women have been emphasized.

Baloxavir has demonstrated efficacy against influenza A and B viruses, reducing the duration of symptoms and viral shedding.6
Clinical trials have shown its effectiveness in both adult and pediatric populations.’

Favipiravir exhibits broad-spectrum antiviral activity, including against influenza viruses. Studies have indicated its efficacy in
reducing the duration of symptoms and viral clearance.’® However, further research is needed to explore its effectiveness
specifically against different strains of influenza.

Oseltamivir, a widely used neuraminidase inhibitor, has been shown to reduce the duration and severity of influenza symptoms,
with evidence of efficacy in both adults and children.*®

Zanamivir, another neuraminidase inhibitor, has demonstrated efficacy in reducing the duration of illness and complications
associated with influenza in adults and children.?°

The efficacy of Amantadine, an M2 ion channel inhibitor, is limited to influenza A viruses, and its use has declined due to the
emergence of antiviral resistance.?

Further comparative studies are needed to evaluate the specific efficacy of these medications against different influenza strains
and their safety profiles in various populations.

ANTIVIRAL RESISTANCE ISSUES:

The potential for antiviral resistance is a significant concern when using influenza medications. This section discusses the possible
development of antiviral resistance, including viral strain variation and the emergence of drug resistance. It also emphasizes the
importance of monitoring and implementing strategies to manage antiviral resistance.
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Influenza viruses have a high mutation rate, which can lead to the emergence of viral strains with reduced susceptibility to
antiviral medications.?? Baloxavir, despite its potent antiviral activity, has reported cases of reduced susceptibility due to the
emergence of amino acid substitutions in the cap-dependent endonuclease target of the virus.?® Similarly, resistance to oseltamivir
has been observed in some influenza strains due to genetic mutations in the viral neuraminidase protein.?*

The development of antiviral resistance highlights the need for ongoing surveillance and monitoring of circulating influenza
strains. Regular analysis of viral isolates can help identify emerging resistant strains and guide treatment strategies.?® Antiviral
resistance testing can aid in the selection of appropriate medications for patients and guide public health measures, such as vaccine
development and outbreak control.?

To mitigate the risk of antiviral resistance, it is crucial to promote responsible use of antiviral medications, adhere to prescribed
treatment regimens, and consider combination therapy when appropriate. Additionally, the development of new antiviral agents
with different mechanisms of action may provide alternative treatment options and help overcome drug resistance.?’

SAFETY AND SIDE EFFECTS

Ensuring the safety of influenza medications is essential for their clinical use. This section discusses the common side effects and
safety considerations associated with each medication. It also addresses specific safety concerns related to particular populations,
such as pregnant women, children, and the elderly.

Baloxavir has been generally well-tolerated in clinical trials, with the most commonly reported side effects being gastrointestinal
symptoms such as diarrhea, nausea, and vomiting.?® It is important to note that baloxavir should not be administered concurrently
with dairy products or calcium-fortified beverages due to potential drug-food interactions.?® Additionally, specific safety data
regarding its use in pregnant women and pediatric patients are limited, and further studies are needed to establish its safety profile
in these populations.

Favipiravir has shown a favorable safety profile in clinical studies, with the most commonly reported adverse events being mild
gastrointestinal symptoms and reversible elevation of liver enzymes.® It is contraindicated in pregnant women due to potential
teratogenic effects, and appropriate contraception measures should be taken during treatment and for a certain period afterward.3!
Safety data in pediatric patients are limited, and caution should be exercised when considering its use in this population.

Oseltamivir is generally well-tolerated, with the most common side effects including nausea, vomiting, and headache.®? It has
been widely used in pregnant women and children with no significant safety concerns reported.® However, rare cases of
neuropsychiatric events, such as abnormal behavior and self-injury, have been reported, primarily in pediatric patients, although a
causal relationship has not been definitively established.®*

Zanamivir, when administered via inhalation, may cause respiratory tract irritation and bronchospasm, particularly in individuals
with underlying respiratory conditions.®® It is not recommended for patients with a history of bronchospasm or asthma.®® Limited
safety data are available for pregnant women and children, and caution should be exercised when considering its use in these
populations.

Amantadine is generally well-tolerated, with common side effects including central nervous system effects such as insomnia,
anxiety, and dizziness.3” It may also cause gastrointestinal symptoms, such as nausea and vomiting.® Its use in elderly patients
should be approached with caution due to an increased risk of central nervous system side effects and drug interactions.%
Amantadine is contraindicated in individuals with renal impairment and should be used with caution in patients with a history of
seizures or psychiatric disorders.

It is important to consider individual patient characteristics, comorbidities, and potential drug interactions when assessing the
safety of these medications. Healthcare professionals should carefully weigh the benefits and risks and provide appropriate
monitoring and counseling to ensure the safe use of these influenza treatments.

RESEARCH METHODS AND DISCUSSION

To address the challenges of influenza treatment and the potential emergence of antiviral resistance, a treatment framework
combining three medications, A, B, and C, was proposed. The treatment protocol involves administering medication A for 1-2
days, followed by a combination of medications B and C taken at different times of the day for 4-9 days.

The inclusion of medication A aims to provide immediate antiviral action, targeting the early stages of infection and minimizing
the risk of severe illness. To further enhance the effectiveness and reduce the likelihood of severe complications, it is
recommended to consider the use of Baloxavir, a highly efficient and low-resistance new drug.
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In the case of antivirals B (also against COVID-19) and C, which have treatment durations comparable to existing antiviral drugs
such as favipiravir with oseltamivir or zanamivir, healthcare providers can make adjustments based on the patient's individual
characteristics, tolerance to side effects, and potential drug-drug interactions (DDIs). Taking into account factors like patients'
health conditions and their adherence to medication regimens, this personalized approach ensures optimized treatment outcomes.

Furthermore, the integration of Avigan (generic name: favipiravir) within this treatment framework offers additional benefits.
Avigan has been shown to exhibit broad-spectrum antiviral activity against RNA viruses, including influenza. By including
Avigan in the combination therapy, it is anticipated that any potential acute-phase COVID-19 infections, which may coincide with
influenza, would be effectively addressed, mitigating the impact on overall health.

A humble proposed treatment framework combining medications A, B, and C provides a comprehensive approach to influenza
treatment, targeting different stages of viral replication and minimizing the risk of antiviral resistance. The incorporation of
Avigan enhances the efficacy of the treatment regimen, particularly in the context of potential concurrent COVID-19 infections.
Further research and clinical trials are warranted to validate the effectiveness and safety of this integrated approach.

LIMITATIONS AND CHALLENGES
While the proposed treatment framework combining medications A, B, and C shows promise for influenza treatment, there are
several limitations and challenges that need to be considered.

Firstly, it is important to acknowledge the potential teratogenic effects of Favipiravir, as indicated by animal studies. Although the
study by Tirmik¢ioglu Z. provides some evidence on the use of Favipiravir in pregnancy, the sample size is limited, and further
research is needed to establish its safety profile in pregnant women. In light of these concerns, an alternative approach could be to
consider the use of Kagocel, a medication with documented interferon-inducing properties, as a substitute.*

Secondly, in the event of a resurgence of the COVID-19 pandemic or the emergence of more severe strains, it may be necessary to
implement early-stage antiviral treatment targeting the SARS-CoV-2 virus itself. In such cases, combining antiviral medications
effective against COVID-19 during the initial phase of treatment could be beneficial. Additionally, the use of herbal and
traditional Chinese medicines, such as the Jing Guan Fang formula, which has shown efficacy in preventing SARS-CoV-2
infection, could be considered as adjunctive therapies.**

The study by Ping et al. demonstrates that the traditional Chinese medicine formula, Jing Guan Fang (JGF), reduces COVID-19-
like symptoms and inhibits viral infection. JGF has been shown to inhibit the formation of syncytium and reduce viral plaque
formation. Mechanistically, JGF induces lysosomal-dependent ACE2 degradation and suppresses the mRNA and protein levels of
TMPRSS2, key proteins involved in viral entry and replication. These findings suggest that JGF may be applicable as an adjuvant
preventive strategy against SARS-CoV-2 infection, complementing the use of vaccines.

These limitations and challenges highlight the need for further research and exploration of alternative treatment options.
Continued investigation into the safety and efficacy of antiviral medications, interferon-inducing agents like Kagocel, and the
potential use of herbal and traditional Chinese medicines, such as the Jing Guan Fang formula, is warranted to enhance our
understanding and improve the management of influenza and COVID-19 infections.

A (ex. baloxavir)

ex.

ex. 0
oseltamivir

ex. <y
zanamivir

favipiravir

Figure 1. Proposed Framework
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