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•Describe the burden of disease related to influenza

•Differentiate the indications for use, dosage regimens, 

and administration issues among the influenza antivirals

•Explain efficacy and safety data of the antivirals for 

prophylaxis and/or treatment of influenza

Learning Objectives



• Influenza is an RNA virus with a varied clinical 

presentation

• Ranges from mild, symptomatic disease to severe disease, 

including death

• Influenza is a respiratory illness primarily spread via 

droplets

• Most effective method of prevention is annual vaccination

• Diagnosed influenza is treated with antiviral medications

Influenza 

Key facts about influenza (flu). CDC. https://www.cdc.gov/flu/about/keyfacts.htm. Accessed March 2, 2021. 

https://www.cdc.gov/flu/about/keyfacts.htm


• Symptomatic influenza affects 8% of Americans on 

average each year

• Range of 3% to 11%, according to a 2018 Centers for Disease 

Control and Prevention (CDC) analysis 

• Risk increases with age and severity of influenza season

Epidemiology 

Key facts about influenza (flu). CDC. https://www.cdc.gov/flu/about/keyfacts.htm. Accessed March 2, 2021. 

https://www.cdc.gov/flu/about/keyfacts.htm


Epidemiology

Weekly US Influenza Surveillance Report. CDC. 

https://www.cdc.gov/flu/weekly/index.htm. 

Accessed March 1, 2021.

https://www.cdc.gov/flu/weekly/index.htm


Epidemiology 

Weekly US Influenza Surveillance Report. CDC. 

https://www.cdc.gov/flu/weekly/index.htm. 

Accessed March 1, 2021.

https://www.cdc.gov/flu/weekly/index.htm


• Mitigation efforts to contain the COVID-19 pandemic 
have had a significant impact on influenza activity in the 
United States

• As of February 20, 2021, the hospitalization rate was 
0.6 per 100,000

• Influenza hospitalization in the 2011-2012 was 2.2x higher

• In the 2019-2020 influenza season, approximately 
38 million symptomatic cases of influenza, 18 million 
office visits, 400,000 hospitalizations, and 22,000 deaths 
were reported to have occurred in the US

Burden of Disease 

Disease burden of influenza. CDC. https://www.cdc.gov/flu/about/burden/index.html. Accessed March 2, 2021.

https://www.cdc.gov/flu/about/burden/index.html


• RNA virus based on antigen presentation

• Types A, B, and C

• Type A influenza (H_N_)

• Hemagglutinin (HA)

• Neuraminidase (NA)

• Influenza is named according to the type, location of 

initial isolation, strain designation, and year of isolation

• Example (2020-2021): 

A/Brisbane/02/2018 (H1N1)pdm09-like virus

Pathophysiology 

Types of influenza viruses. CDC. https://www.cdc.gov/flu/about/viruses/types.htm. Accessed March 1, 2021. 

https://www.cdc.gov/flu/about/viruses/types.htm


• Seasonal presentation: Fall-Winter (October-March)

• Peak: December-February

• Signs/symptoms: Acute presentation

• Fever or chills

• Cough, sore throat

• Runny or stuffy nose 

• Muscle aches, headaches 

• Fatigue

• Vomiting/diarrhea

Clinical Presentation

Flu symptoms & complications. CDC. https://www.cdc.gov/flu/symptoms/symptoms.htm. Accessed March 4, 2021.

https://www.cdc.gov/flu/symptoms/symptoms.htm


• Complications

• Sinusitis, ear infections

• Pneumonia

• Myocarditis, encephalitis, rhabdomyolysis

• Serious inflammatory disease and death

• Risk factors

• 65 years and older

• Chronic medical conditions

• Pregnant women

• Children <5 years old

Clinical Presentation

Flu symptoms & complications. CDC. https://www.cdc.gov/flu/symptoms/symptoms.htm. Accessed March 4, 2021.

https://www.cdc.gov/flu/symptoms/symptoms.htm


Symptoms of Influenza and COVID-19

Influenza COVID-19

Fever or chills

Cough

Sore throat

Runny or stuffy nose

Muscle aches

Headaches

Fatigue

Vomiting/diarrhea

Fever or chills

Cough

Sore throat

Runny or stuffy nose

Muscle aches

Headaches

Fatigue

Change in or loss of taste or smell

Similarities and differences between flu and COVID-19​. CDC. https://www.cdc.gov/flu/symptoms/flu-vs-covid19.htm. Accessed August 31, 2020. 

https://www.cdc.gov/flu/symptoms/flu-vs-covid19.htm


Comparison of Influenza and COVID-19

Influenza COVID-19

Symptom Presentation 

and Duration
1-4 days postinfection ~5 days postinfection 

(range 2-14 days)

Contagiousness 

and Spread
3-4 days Unknown

Complications Pneumonia, 

respiratory, cardiac 

injury, worsening 

chronic conditions

Similar to influenza; 

multisystem inflammatory 

syndrome in children 

(MIS-C) 

Similarities and differences between flu and COVID-19​. CDC. https://www.cdc.gov/flu/symptoms/flu-vs-covid19.htm. Accessed August 31, 2020. 

https://www.cdc.gov/flu/symptoms/flu-vs-covid19.htm


• Advisory Committee on Immunization Practices (ACIP) 

recommends annual influenza vaccination to all patients 

6 months of age or older without a valid contraindication 

for vaccination

• Significant impact on illness, medical visits, and severe 

disease

• Vaccination with personal and systematic actions can 

impact spread of disease

• Handwashing, masks, ventilation

Role of Vaccination

Grohskopf LA, et al. MMWR Recomm Rep. 2020;69(RR-8):1-24.



• Various testing methods

• Molecular assay (RT-PCR)

• Rapid influenza diagnostic tests (RIDTs)

• Rapid molecular assay (nucleic acid/viral RNA)

• Rapid cell culture

• Rapid viral culture

• Influenza types A and B

• CLIA-waived (RIDT and rapid molecular assay) 

Diagnosis

CLIA; Clinical Laboratory Improvement Amendments. 

Influenza virus testing methods. CDC. https://www.cdc.gov/flu/professionals/diagnosis/table-testing-methods.htm. Accessed March 5, 2021.

https://www.cdc.gov/flu/professionals/diagnosis/table-testing-methods.htm


• Rapid influenza diagnostic tests (RIDTs)

• Sensitivity and specificity

• Compared to RT-PCR

• Improved with the use of analyzer device

• Important to accurately interpret results with clinical 

picture

• False negatives

Diagnosis

Rapid diagnostic testing for influenza. CDC. https://www.cdc.gov/flu/professionals/diagnosis/rapidlab.htm. Accessed Match 4, 2021.

https://www.cdc.gov/flu/professionals/diagnosis/rapidlab.htm


• Six FDA-approved antiviral medications

• Amantadine

• Rimantadine

• Oseltamivir (Tamiflu®)

• Zanamivir (Relenza®)

• Peramivir (Rapivab®)

• Baloxavir marboxil (Xofluza®)

• Amantadine and rimantadine are not recommended for 

use in the US during influenza season

Influenza Antivirals

Influenza antiviral medications. CDC. https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm. Accessed March 2, 2021.

https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm


• Neuraminidase inhibitor

• Indication
• Treatment of acute, uncomplicated influenza in patients 

2 weeks of age and older who have been symptomatic for 
no more than 2 days 

• Prophylaxis of influenza in patients 1 year and older

• Recommended by the CDC and American Academy 
of Pediatrics (AAP) for chemoprophylaxis in children 
3 months to 1 year of age

• Available as a generic

Oseltamivir

Oseltamivir (Tamiflu) [package insert]. South San Francisco, CA: Genentech, Inc; 2012.

Influenza antiviral medications. CDC. https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm. Accessed March 2, 2021.

https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm


• Dosage/administration

• 30-mg, 45-mg, 75-mg capsules

• 6-mg/mL oral suspension

• Adverse events

• Nausea

• Vomiting

• Headache

Oseltamivir

Oseltamivir (Tamiflu) [package insert]. South San Francisco, CA: Genentech, Inc; 2012.



• Neuraminidase inhibitor 

• Indication

• Treatment of influenza in patients aged 7 years and older who 

have been symptomatic for no more than 2 days

• Prophylaxis of influenza in patients aged 5 years and older

• Avoid in COPD, respiratory disease

• History of lactose or milk protein allergy

Zanamivir

Zanamivir (Relenza) [package insert]. Research Triangle Park, NC: GlaxoSmithKline; 2010.



• Dosage/administration

• Relenza Diskhaler

• 5 mg/blister

• Adverse events

• Sinusitis

• Bronchospasm

• Dizziness

Zanamivir

Zanamivir (Relenza) [package insert]. Research Triangle Park, NC: GlaxoSmithKline; 2010.



• Neuraminidase inhibitor 

• Intravenous

• Indication

• Treatment of acute uncomplicated influenza in patients 18 years 

and older who have been symptomatic for no more than 2 days

• Not recommended for prophylaxis 

• Adverse events

• Diarrhea

• Skin reactions/neuropsychiatric events (postmarketing)

Peramivir

Peramivir (Rapivab) [package insert]. Durham, NC: BioCryst Pharmaceuticals, Inc; 2014.



• Dosage/administration

• 600 mg infused over 15 minutes

• 200 mg in 20 mL (10 mg/mL) single use vials

• Adverse events

• Diarrhea

• Skin reactions/neuropsychiatric events (postmarketing)

Peramivir

Peramivir (Rapivab) [package insert]. Durham, NC: BioCryst Pharmaceuticals, Inc; 2014.



• Polymerase acidic (PA) endonuclease inhibitor

• Indication

• Treatment of acute uncomplicated influenza in patients 

12 years of age and older who have been symptomatic for 

no more than 2 days for both healthy individuals and those at 

high risk for influenza-related complications

• Postexposure prophylaxis (PEP) of influenza in patients 

12 years of age and older following contact with an individual 

who has influenza

Baloxavir Marboxil

Baloxavir marboxil (Xofluza) [package insert]. South San Francisco, CA: Genentech, Inc; 2020.



• Dosage/administration

• Tablet therapy pack

• 20 mg, 40 mg (x2 for total dose)

• Adverse events

• Not significant compared to placebo (diarrhea, bronchiolitis, 

headache)

• Hypersensitivity

Baloxavir Marboxil

Baloxavir marboxil (Xofluza) [package insert]. South San Francisco, CA: Genentech, Inc; 2020.



• Phase III trial

• High-risk adolescent and adult outpatients with uncomplicated 

influenza

• 2184 patients

• Randomized 1:1:1 (baloxavir:placebo:oseltamivir) 

• Baloxavir and oseltamivir have similar efficacy versus 

placebo in treatment of influenza symptoms with similar 

safety concerns

• Supports early intervention for high-risk patients

CAPSTONE-2

Ison MG, et al. Lancet Infect Dis. 2020;20(10):1204-1214.



CAPSTONE-2

Results: Time to improvement of influenza symptoms (TTIIS) in hours
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Ison MG, et al. Lancet Infect Dis. 2020;20(10):1204-1214.



• Patients at high risk for influenza, with severe disease, 
or who are hospitalized should be treated with antiviral 
treatment empirically

• Suspected influenza within 48 hours of symptom onset (outpatient)

• Outpatient
• Oseltamivir (Tamiflu)

• Zanamivir (Relenza)

• Peramivir (Rapivab)

• Baloxavir marboxil (Xofluza)

• Inpatient/severe disease
• Oseltamivir (Tamiflu)

Influenza Treatment 

Influenza antiviral medications. CDC. https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm. Accessed March 2, 2021.

https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm


• Influenza vaccination

• Neuraminidase inhibitors are 70% to 90% effective at prevention 

of influenza disease in addition to routine vaccination

• Target patient populations: Adults and children 

>3 months of age

• Immunocompromised (immunosuppressant medications)

• Contraindication to influenza vaccine

• High-risk for complications

Influenza Chemoprophylaxis

Influenza antiviral medications. CDC. https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm. Accessed March 2, 2021.

https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm


Influenza Treatment and Prophylaxis 

Oseltamivir Zanamivir Peramivir Baloxavir

Treatment 
(Adults)

75 mg twice daily x 5 days
Renal Dosing: 
CrCl 31-60 mL/min: 30 mg twice daily
CrCl 11-30 mL/min: 30 mg once daily

10 mg (two 5-mg inhalations) 
twice daily x 5 days

>13 y: One 600 mg dose IV for 
minimum of 15 min x 1 day
CrCl 30-49 mL/min: 200 mg
CrCl 10-29 mL/min: 100 mg

>12 y: <80 kg: One 40 mg dose
≥80 kg: One 80 mg dose 
x 1 day

Treatment 
(Children)

<12 mo: 3 mg/kg/dose twice daily 
>12 mo: ≤15 kg: 30 mg twice daily
>15 to 23 kg: 45 mg twice daily
>23 to 40 kg: 60 mg twice daily
>40 kg: 75 mg twice daily x 5 days

>7 y: 10 mg (two 5-mg 
inhalations) twice daily 
x 5 days

2-12 y: One 12 mg/kg dose, 
up to 600 mg max, IV for 
minimum of 15 min x 1 day

See adult dosage

Chemoprophylaxis 
(Adults)

75 mg once daily x 7 days 10 mg (two 5-mg inhalations) 
once daily x 7 days N/A

>12 y: <80 kg: One 40 mg dose
≥80 kg: One 80 mg dose 
x 1 day

Chemoprophylaxis 
(Children)

>3 mo & <1 y: 3 mg/kg/dose once daily
>12 mo: ≤15 kg: 30 mg once daily
>15 to 23 kg: 45 mg once daily
>23 to 40 kg: 60 mg once daily
>40 kg: 75 mg once daily x 7 days

>5 y: 10 mg (two 5-mg 
inhalations) once daily 
x 7 days N/A

See adult dosage

Influenza antiviral medications. CDC. https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm. Accessed March 2, 2021.

https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm


• When influenza is active in each community*:

• Test for high-risk patients if testing will influence management

• Elderly

• Infants

• Immunocompromised 

• Patients who present with acute onset of respiratory symptoms 

with or without fever

• Complication or exacerbation of chronic disease

• Those not as high risk but may still be indicated for antiviral 

therapy or chemoprophylaxis 

IDSA Guidelines

IDSA; Infectious Diseases Society of America.

Uyeki TM, et al. Clin Infect Dis. 2019;68(6):e1-e47.*Outpatient settings.



• Appropriateness and adverse effects of influenza 

treatment

• Chemoprophylaxis and reducing influenza spread

• Access

• State laws and regulations

• Point-of-care testing (POCT)

• Rapid diagnosis and treatment

Pharmacist Considerations



• Multiple options exist to improve efficacy and reduce 

barriers (including adherence)

• Screening and testing are important tools for reducing 

community spread of influenza disease

• Pharmacists can have significant impact on influenza 

treatment and prevention through the appropriateness of 

antiviral treatment

Conclusion



Questions & Answers


