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1- Reassortment
2- Mutation




Reassortment (in Pigs)




Reassortment (in Human)
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Mutation (in humans)

Migratory
water birds

Source: WHO/WPRO
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Priority Groups for Antiviral Treatment of
Influenza

Antiviral treatment is recommended as soon as possible for any patient with
suspected or confirmed influenza who:

IS hospitalized:;

has severe, complicated, or progressive illness; or
Is at higher risk for influenza complications.

Decisions about starting antiviral treatment for patients with suspected influenza
should not wait for laboratory confirmation of influenza virus infection. Empiric
antiviral treatment should be started as soon as possible in the above priority groups.

Clinicians can consider early empiric antiviral treatment of non-high-risk outpatients
with suspected influenza [e.g., influenza-like ilIness (fever with either cough or sore
throat)] based upon clinical judgement, if treatment can be initiated within 48 hours

of illness onset.



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

Antiviral Drug Options

For hospitalized patients with suspected or confirmed influenza, initiation
of antiviral treatment with oral or enterically-administered oseltamivir is
recommended as soon as possible.

For outpatients with complications or progressive disease and suspected or
confirmed influenza (e.g., pneumonia, or exacerbation of underlying
chronic medical conditions), initiation of antiviral treatment with oral
oseltamivir is recommended as soon as possible.

For outpatients with suspected or confirmed uncomplicated influenza, oral
oseltamivir, inhaled zanamivir, intravenous peramivir, or oral baloxavir may
be used for treatment, depending upon approved age groups and
contraindications. In one randomized controlled trial, baloxavir had greater
efficacy than oseltamivir in adolescents and adults with influenza B virus
Infection (Ison, 2020external icon).

e e — e et et e et e et e et e e e e e et e~ e g


https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm
https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm
https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm
https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm
https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm
https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm
https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm
https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm
https://www.sciencedirect.com/science/article/pii/S1473309920300049?via=ihub
https://www.sciencedirect.com/science/article/pii/S1473309920300049?via=ihub
https://www.sciencedirect.com/science/article/pii/S1473309920300049?via=ihub
https://www.sciencedirect.com/science/article/pii/S1473309920300049?via=ihub

Co-circulation of Influenza Viruses and SARS-CoV-2

During periods of community co-circulation of influenza viruses and SARS-CoV-2,
empiric antiviral treatment of influenza is recommended as soon as possible for the
following priority groups: a) hospitalized patients with respiratory illness; b) outpatients
with severe, complicated, or progressive respiratory illness; and c) outpatients at higher
risk for influenza complications who present with any acute respiratory illness symptoms
(with or without fever).

Influenza and COVID-19 have overlapping signs and symptoms. Testing can help
distinguish between influenza virus infection and SARS-CoV-2 infection. However,
clinicians should not wait for the results of influenza testing (view Table 3), SARS-
CoV-2 testing, or multiplex molecular assays that detect influenza A and B viruses and
SARS-CoV-2 (view Table 4) to initiate empiric antiviral treatment for influenza in the
above priority groups.

Co-infection with influenza A or B viruses and SARS-CoV-2 can occur and should be
considered, particularly in hospitalized patients with severe respiratory disease.



https://www.cdc.gov/flu/professionals/diagnosis/index.htm
https://www.cdc.gov/flu/professionals/diagnosis/table-nucleic-acid-detection.html
https://www.cdc.gov/flu/professionals/diagnosis/table-nucleic-acid-detection.html
https://www.cdc.gov/flu/professionals/diagnosis/table-flu-covid19-detection.html
https://www.cdc.gov/flu/professionals/diagnosis/table-flu-covid19-detection.html
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Complete footnotes for this algorithm are available.
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Decisions about starting antiviral treatment should not wait for laboratory confirmation of influenza (see
resources regarding Clinical Description and Lab Diagnosis of Influenza for more information on influenza
diagnostic testing).

Clinical benefit is greatest when antiviral treatment is started as close to illness onset as possible.

While influenza vaccination is the best way to prevent influenza illness, a history of influenza vaccination does
not rule out the possibility of influenza virus infection in an ill patient with clinical signs and symptoms
compatible with influenza.

Antiviral treatment also can be considered for any previously healthy, symptomatic outpatient not at high risk
with confirmed or suspected influenza on the basis of clinical judgment, if treatment can be initiated within 48
hours of illness onset. Multiple randomized controlled clinical trials (RCTs) and meta-analyses of RCTs have
demonstrated efficacy of early initiation of treatment (started within 48 hours of illness onset) with
neuraminidase inhibitors in reducing duration of fever and illness symptoms compared with placebo in
otherwise healthy children and adults with uncomplicated influenza (Hayden, 1997external icon; Monto,
1999external icon; Monto, 1999external icon; Nicholson, 2000external icon; Hedrick, 2000external

icon; Treanor, 2000external icon; Whitley, 2001external icon; Heinonen, 2010external icon; Fry, 2014external
icon; Whitley, 2015external icon; Kohno, 2010external icon; Hsu, 2012external icon; Jefferson, 2014external
icon; Whitley, 2015external icon;, Dobson, 2015external icon; Malosh, 2017external icon).

One randomized clinical trial in children with uncomplicated influenza demonstrated a modest reduction in duration of
symptoms and influenza virus shedding in patients initiating treatment after 48 hours; post hoc analysis suggested that

oseltamivir treatment initiated 72 hours after illness onset reduced symptoms by one day compared with placebo (Fry,

2014external icon).



https://www.cdc.gov/flu/professionals/diagnosis/index.htm
https://www.ncbi.nlm.nih.gov/pubmed/?term=Efficacy+and+safety+of+the+neuraminidase+inhibitor+zanamivir+in+the+treatment+of+influenzavirus+infections.+GG167+Influenza+Study+Group
https://www.ncbi.nlm.nih.gov/pubmed/?term=Efficacy+and+safety+of+the+neuraminidase+inhibitor+zanamivir+in+the+treatment+of+influenzavirus+infections.+GG167+Influenza+Study+Group
https://www.ncbi.nlm.nih.gov/pubmed/?term=Efficacy+and+safety+of+the+neuraminidase+inhibitor+zanamivir+in+the+treatment+of+influenzavirus+infections.+GG167+Influenza+Study+Group
https://www.ncbi.nlm.nih.gov/pubmed/10395837
https://www.ncbi.nlm.nih.gov/pubmed/10395837
https://www.ncbi.nlm.nih.gov/pubmed/10395837
https://www.ncbi.nlm.nih.gov/pubmed/10395837
https://www.ncbi.nlm.nih.gov/pubmed/?term=Randomized,+placebo-controlled+studies+of+inhaled+zanamivir+in+the+treatment+of+influenza+A+and+B:+pooled+efficacy+analysis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Randomized,+placebo-controlled+studies+of+inhaled+zanamivir+in+the+treatment+of+influenza+A+and+B:+pooled+efficacy+analysis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Randomized,+placebo-controlled+studies+of+inhaled+zanamivir+in+the+treatment+of+influenza+A+and+B:+pooled+efficacy+analysis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Randomized,+placebo-controlled+studies+of+inhaled+zanamivir+in+the+treatment+of+influenza+A+and+B:+pooled+efficacy+analysis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Efficacy+and+safety+of+oseltamivir+in+treatment+of+acute+influenza:+a+randomised+controlled+trial.+Neuraminidase+Inhibitor+Flu+Treatment+Investigator+Group
https://www.ncbi.nlm.nih.gov/pubmed/?term=Efficacy+and+safety+of+oseltamivir+in+treatment+of+acute+influenza:+a+randomised+controlled+trial.+Neuraminidase+Inhibitor+Flu+Treatment+Investigator+Group
https://www.ncbi.nlm.nih.gov/pubmed/?term=Efficacy+and+safety+of+oseltamivir+in+treatment+of+acute+influenza:+a+randomised+controlled+trial.+Neuraminidase+Inhibitor+Flu+Treatment+Investigator+Group
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zanamivir+for+treatment+of+symptomatic+influenza+A+and+B+infection+in+children+five+to+twelve+years+of+age:+a+randomized+controlled+trial.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zanamivir+for+treatment+of+symptomatic+influenza+A+and+B+infection+in+children+five+to+twelve+years+of+age:+a+randomized+controlled+trial.
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For outpatients with acute uncomplicated influenza, oral oseltamivir, inhaled
zanamivir, intravenous peramivir, or oral baloxavir may be used for treatment.

The recommended treatment course for uncomplicated influenza is two doses per day of oral
oseltamivir or inhaled zanamivir for 5 days, or one dose of intravenous peramivir or oral
baloxavir for 1 day.

Only one randomized clinical trial has compared baloxavir to oseltamivir for treatment of
influenza B. This study found that baloxavir treatment was superior to oseltamivir among
outpatients with influenza B virus infection (Ison, 2020external icon).

CDC does not recommend use of baloxavir for treatment of influenza in pregnant women or
breastfeeding mothers. There are no available efficacy or safety data for baloxavir in pregnant
women, and there are no available data on the presence of baloxavir in human milk, the
effects on the breastfed infant, or the effects on milk production.

CDC does not recommend use of baloxavir for monotherapy of influenza in severely
Immunosuppressed persons. There are no available efficacy, safety, or resistance data for
baloxavir monotherapy of influenza in severely immunosuppressed patients and emergence of
resistance during treatment is a concern because of prolonged influenza viral replication in
these patients.

There are no available data on the use of baloxavir for treatment of influenza more than 2
days after illness onset.
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Oral oseltamivir is preferred for treatment of pregnant women
(Rasmussenexternal icon,; 2011external icon). Pregnant women are
recommended to receive the same antiviral dosing as non-pregnant people.
Multiple recent studies have reported safe use of neuraminidase inhibitors
during pregnancy (Dunstan, 2014external icon; Xie, 2013external

icon; Saito, 2013external icon; Wollenhaupt, 2014external icon: Beau,
2014external icon; Svensson, 2011external icon; Greer, 2010external

icon; Graner, 2017external icon); Ehrenstien, 2018external icon; Chambers,

2019external icon; Bennekom, 2019external icon; ACOG Committee,

2018external icon). See Recommendations for Obstetric Health Care

Providers Related to Use of Antiviral Medications in the Treatment and

Prevention of Influenza for additional information. Baloxavir is not

recommended for the treatment of influenza in pregnant women, as there
are no available efficacy or safety data for baloxavir in this population.
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For patients with severe or complicated illness with suspected or
confirmed influenza (e.g., pneumonia, or exacerbation of
underlying chronic medical condition) who are not hospitalized,
antiviral treatment with oral or enterically-administered
oseltamivir is recommended as soon as possible. There are
Insufficient data for inhaled zanamivir and intravenous peramivir in
patients with severe influenza disease. There are no available data
from clinical trials on use of baloxavir treatment in patients with
severe Influenza disease.




High risk group for influenza

children younger than 2 years;!
adults 65 years and older;

people with chronic pulmonary (including asthma), cardiovascular (except hypertension alone),
renal, hepatic, hematological (including sickle cell disease), and metabolic disorders (including
diabetes mellitus), or neurologic and neurodevelopment conditions (including disorders of the
brain, spinal cord, peripheral nerve, and muscle, such as cerebral palsy, epilepsy [seizure
disorders], stroke, intellectual disability, moderate to severe developmental delay, muscular
dystrophy, or spinal cord injury);

people with immunosuppression, including that caused by medications or by HIV infection;
women who are pregnant or postpartum (within 2 weeks after delivery);

people younger than 19 years old who are receiving long-term aspirin- or salicylate-containing
medications

American Indians/Alaska Natives;
people who are extremely obese (i.e., body mass index is equal to or greater than 40); and

residents of nursing homes and other chronic care facilities.
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Table 2. Recommmended Dosage and Duration of Influenza Antiviral
Medications for Treatment or Chemoprophvlaxis

Amvtivieal

Agent Use
Treatmemnt
(S davs)?
Orral
Orzeltamivir
Chemo-
prophylaxis
(7 daxs)”
Treatrmemnt
(5 dawys)
Inhaled -
Fanamivir® Chenuo—
prophylaxis
(7 daxs)®

Treatnuemnt
Intravenons (1 day)*

Peramivir’

Chemo-—
prophylaxis®

Treatnuemnt
(1 day)*

Dral
Baloxavir®

Chemo-
prophylaxis®

Children

If younger than 1 yr old?®:

3 mg'ks'dose twice daily?* If 1 vr or older. dose
varies by child’s weight: 15 kg or less, the dose i
30 mgz twice a dasy

=13 to 23 kg, the dose iz 45 mg twice a day

=23 to 40 kg, the dose iz 60 mg twice a day

=40 kg, the dose iz 75 mg twice a dayy

If child i= vounger than 3 months old, use of
oseltamivir for chemoprophylaxis iz not
recommended unless situation is judged critical due
to limited data in this age group. If child is 3
months or older and younger than 1 yr old® 3
mg'lgidose once daily® If 1 vy or older, dose varies
by child®s weight: 15 kg or le=ss, the dose 1s 30 mg
once a daw

=13 to 23 kg, the dose iz 45 mg once a day

=23 to 40 ks, the dose 1s &0 mg once a day

=40 kg, the dose is 75 mgz omce a day

10 mgz (two Sang inhalations) twice daily

(FIDA approved and recommended for use in
children 7 y¥yrs or older)

10 mgz (two Sang inhalations) once daily

(FIDA approved for and recommended for nse im
children 5 yrs or older)

{2 to 12 vrs of age)y One 12 mo'kgs dose, up to G00
Mg MAaxinmmun, via infravenous infusion for a
mindrmem of 15 manutes

(FIDA approved and recommended for use in
children 2 ¥yrs or older)

Mot recommended

FDA approved and recommended for nse im
children 12 yrs or older. See adult dozage.

FDA -approved for post-exposure prophylaxis for-
persons aged 12 yvears and older. Ses adult
dosage. ™

Adults

75 mgz twice daily

75 mgz omce daily

10 mgz (two S-mng inhalations)
twice daily

10 mgz (two S-mng inhalations)
once daily

{13 vr= and older) Coue SO0
mg dose. via intravenons
infuszicn for a mindmam of 15
minutes

A

{12 vr= and older) weighit <80
kg One 40 mg dose;

weight =380 kg One 30 mg
dose®

{12 vr= and older) weighit <80
ks One 40 mg dose;

weight =80 kg One S0 mg
dose?

)




= Table 3. Recommended Oseltamivir and Peramivir Dose i
=2 Adjustments for Treatment or Chemoprophylaxis of Influenza S
in Adult Patients with Renal Impairment or End Stage Renal
Disease (ESRD) on Dialysis™

Creatinine Clearance Recommended Recommended
Treatment Regimen Chemoprophvlaxis Regimen

Creatinine clearance 61 - .
to 90 ml./min 75 mg twice a day 75 mg once daily
Creatinine clearance 31 30 i d 30 dailv
to 60 ml./min mg twice a day mg once ¥
Creatinine clearance 11 . L .
to 30 ml./min 30 mg once daily 30 mg every other dav

Oral ESED Patients on 30 mg after every

oseltamivirl! Hemodialysis hemodialysis cycle. 30 mg after alternate hemodialysis

Creatinine clearance =10 Treatment duration not cycles®
ml./min to exceed 5 days?

ESED Patients on
Continuous Ambulatory
Peritoneal Dialysis®
Creatinine clearance <10

A single 30 mg dose

administered 30 mg once weekly immediately
immediately after a after dialyvsis exchange

dialvsis exchange

ml.min
Creatinine clearance =50 600 me NIA
ml.min = '
Creatinine clearance 30 .
to 49 mL/min 200 mg NA
Intravenous o
Peramivir Creatinine clearance 10 100 me N/A

(single dnse)s to 29 ml./min
Dosze administered after

ESED Patients on dialysis at a dose ;

'Q Hemodialysis adjusted based on B

creatinine clearance
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