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• Apply early recognition and screening practices to the identification 
of patients with influenza 

• Appraise the supporting evidence for the timely use of antiviral 
therapy in patients with influenza 

• Differentiate prescribing information, mechanisms of action, and 
safety profiles for the 4 antiviral therapies approved by the United 
States Food and Drug Administration (FDA) for influenza treatment 
and chemoprophylaxis 

• Demonstrate effective communication strategies to educate 
patients and providers about the need for early diagnosis and 
available influenza treatment options, thus leading to improved 
outcomes

Learning Objectives



• Annual epidemic in the U.S. typically from late fall through 
early spring

• Most people who develop influenza-like illness (ILI) recover 
without serious complications

• Some people can have serious illness, hospitalization, or death
• Increased risk for elderly, very young, pregnant women, and 

individuals with other chronic medical conditions

• Primary prevention strategy is annual vaccination for all 
individuals 6 months of age and older

Impact of Seasonal Influenza



United States (CDC)

• 39–56 million illnesses

• 410,000–740,000 hospitalizations

• 24,000–62,000 deaths

Global (WHO)

• 1 billion illnesses annually

• 290,000–650,000 deaths annually

Seasonal Influenza Impact 2019–2020

CDC, Centers for Disease Control and Prevention; WHO, World Health Organization.



Annual Trends in Influenza-Like Illness

Centers for Disease Control and Prevention. https://www.cdc.gov/flu/weekly/index.htm.



Mortality Rates From Influenza and 
Pneumonia

Centers for Disease Control and Prevention. https://www.cdc.gov/flu/weekly/index.htm.



Annual Influenza Vaccine Effectiveness
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Centers for Disease Control and Prevention. https://www.cdc.gov/flu/vaccines-work/effectiveness-studies.htm#figure.



• An individual can be co-infected with influenza and SARS-CoV-
2 viruses

• The impact of co-infection is unknown but has the potential to 
be significant

• There is significant overlap in clinical presentation, making 
early identification and testing essential

• The CDC has developed a test for seasonal influenza types A 
and B as well as SARS-CoV-2 viruses

• The FDA has issued an EUA for the test, which will be used in 
public health laboratories

Seasonal Influenza and SARS-CoV-2 Infection

EUA, emergency use authorization.



• The presence of the COVID-19 pandemic has a significant 
impact on the 2020-21 influenza season from a medical and 
healthcare delivery perspective

• Clinicians should be aware of new information and 
recommendations that will arise from experience and research

• Early vaccination against influenza is encouraged

• An increased role for antiviral therapies against influenza may 
develop as a result of the pandemic

Seasonal Influenza and SARS-CoV-2 Infection



Importance of Early Influenza Detection 



• Common symptoms of influenza
• Fever or chills

• Cough

• Sore throat

• Runny or stuffy nose

• Muscle aches

• Headaches

• Fatigue

• Vomiting/diarrhea

Symptoms of Influenza Infection



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

Centers for Disease Control and Prevention. https://www.cdc.gov/flu/symptoms/flu-vs-covid19.htm.



Differences between Influenza and COVID-19

Influenza COVID-19

Symptom presentation 
and duration

1–4 days post-infection ∼5 days post-infection 
(range 2–14 days)

Contagiousness and 
spread

3–4 days Unknown

Complications Pneumonia, respiratory, 
cardiac injury, worsening 
chronic conditions

Similar to influenza; 
blood clots

Centers for Disease Control and Prevention. https://www.cdc.gov/flu/symptoms/flu-vs-covid19.htm.



• When influenza is active in each community*:
• Test high-risk patients if testing will influence management

• Elderly

• Infants

• Immunocompromised 

• Test patients who present with acute onset of respiratory symptoms 
with or without fever
• Complication or exacerbation of chronic disease

• Test those not at high risk but who may still be indicated for antiviral 
therapy or chemoprophylaxis 

Uyeki TM, et al. Clin Infect Dis. 2019;68(6):e1-47. *Outpatient settings

Screening for Influenza



Considerations for Influenza Testing

Influenza 

surveillance

Centers for Disease Control and Prevention. https://www.cdc.gov/flu/weekly/index.htm. 

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


Influenza and COVID-19 Testing
Rapid Diagnostic Tests (RDTs)



CLIA-Waived Influenza Tests

• 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

Centers for Disease Control and Prevention. https://www.cdc.gov/flu/professionals/diagnosis/rapidlab.htm. 

RT-PCR, reverse transcription polymerase chain reaction.

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


CLIA-Waived Influenza Tests

• Results with influenza prevalence
• False positives and negatives

• Positive predictive value (PPV)

• Negative predictive value (NPV)

• Appropriate procedures (including specimen collection) 
affect PPV and NPV

• 9 CLIA-waived influenza tests approved by FDA as of 
August 2020

Centers for Disease Control and Prevention. https://www.cdc.gov/flu/professionals/diagnosis/rapidlab.htm. 

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


COVID-19 Testing

• As of August 31, 2020, there have been 194 EUAs for in vitro 
diagnostic tests as COVID-19 diagnostic tests

• Tests are classified 1 of 3 ways (by appropriate setting):
• Clinical Laboratory Improvement Amendments (CLIA)-certified 

laboratories
• High (H) or Moderate (M) complexity

• Laboratories operating under a CLIA certificate of waiver (W)

U.S. Food and Drug Administration. https://www.fda.gov/emergency-preparedness-and-response/mcm-
legal-regulatory-and-policy-framework/emergency-use-authorization#sarscov2antibody.  

https://www.fda.gov/emergency-preparedness-and-response/mcm-legal-regulatory-and-policy-framework/emergency-use-authorization#sarscov2antibody


Available Testing for COVID-19

• Tests use a variety of technologies based on the sample 
collection and processing

• The 3 main categories include:
• Serology (antibody)

• Molecular (RT-PCR)

• Antigen

• There have been 3 EUAs granted by the FDA that can assay for 
influenza and SARS-CoV-2
• None are CLIA-waived

Centers for Disease Control and Prevention. https://www.cdc.gov/coronavirus/2019-ncov/hcp/testing-overview.html. 



• As of September 2, there are 8 CLIA-waived tests that have 
been granted EUAs by the FDA
• 4 antigen 

• 4 molecular

• Considerations when interpreting tests
• Symptoms

• Sensitivity (antigen tests are less sensitive)

• Timing

CLIA-Waived Tests for COVID-19

U.S. Food and Drug Administration. https://www.fda.gov/emergency-preparedness-and-response/mcm-
legal-regulatory-and-policy-framework/emergency-use-authorization#covidinvitrodev.  

https://www.fda.gov/emergency-preparedness-and-response/mcm-legal-regulatory-and-policy-framework/emergency-use-authorization#covidinvitrodev


Pharmacists’ Implications in Early Recognition

• Effectiveness of influenza treatment

• Community surveillance and reducing the spread

• Accessibility
• Rapid diagnosis and treatment

• Pharmacist dispensing/treatment

• Reduce negative patients from inpatient settings (emergency 
department and hospitals)



Beneficial Outcomes Associated with 
Timely Treatment



• Assessing outpatient antibiotic stewardship
• Antibiotics are most often prescribed for syndrome-associated acute 

respiratory infections1,2

• About 1/3 to 3/4 of antibiotics are inappropriately prescribed2

• 5 U.S. Influenza Vaccine Effectiveness Networks (2013–2015)
• 14,987 patient assessed during influenza season

Antibiotic Prescribing Patterns During 
Influenza Season 

1. Havers FP, et al. JAMA Netw Open. 2018;1(2):e180243.; 2. Klein EY, et al. Open Forum Infectious Diseases. 2020;7(7):ofaa223.

41% were given 
antibiotics

41% had 
diagnosis for 

which 
antibiotic was 
not indicated

84% had 
diagnosis of viral 
upper respiratory 

infection or 
bronchitis



Impact of Vaccinations on Antibiotic Use

• Antibiotic usage peaks during influenza season
• Secondary infections from viral infections

• Inappropriate use

• Selection pressure, which increases antimicrobial resistance

• Analysis revealed 10% increase in influenza vaccination rate 
negatively affected antibiotic use
• 6% reduction in pediatric antibiotic use (0–18 years)

• 4.2% reduction in adult antibiotic use (19–64 years)

• 5.2% reduction in elderly antibiotic use (≥65 years)

❖OVERALL 14.2 fewer antibiotics per 1000 individuals

Klein EY, et al. Open Forum Infectious Diseases. 2020;7(7):ofaa223.



Influenza Vaccination Coverage and
Antibiotic Use Per State

Klein EY, et al. Open Forum Infectious Diseases. 2020;7(7):ofaa223.



• Most cases of AOM in infants and children are associated with 
bacterial infections
• 87% of AOM are bacterial

• Commonly triggered by viral infections

• Review of 11 trials with children and infants who get flu vaccine
• 4% reduction AOM 

• 11% reduction in overall antibiotic usage

• Added benefits for children when discussing vaccinations with 
parents

Influenza Vaccine and Acute Otitis Media (AOM)

Norhayati MN, et al. Cochrane Database Syst Rev. 2017;10(10):CD010089. 



• National effort to reduce antibiotic resistance and improve 
antibiotic use

• Antimicrobial therapy is very common in U.S. ambulatory care
• CDC estimates about 30% of antibiotics are deemed unnecessary

• Example of collateral damage: 1/3 of 500,000 C. difficile were community onset

• Many helpful tools available online
• 2018 update for antibiotic use

• CDC partnership with American Academy

of Pediatrics

Centers for Disease Control and Prevention. https://www.cdc.gov/antibiotic-use/stewardship-report/outpatient.html.;
Centers for Disease Control and Prevention. https://www.cdc.gov/antibiotic-use/stewardship-report/pdf/stewardship-report-2018-508.pdf. 

“Be Antibiotics Aware”

https://www.cdc.gov/antibiotic-use/stewardship-report/pdf/stewardship-report-2018-508.pdf


Antiviral Prescribing Patterns in Ambulatory 
Care Setting (2009–2016)

• 13,540 patients who presented with ILI to primary care provider were 
reviewed across multiple states

• Evaluated the influence of RIDT and prescribing of antivirals to 
different age and risk groups

RIDT was 
performed 
for 71% of 
ILI patients

56% of 
positive  

RIDP 
received Rx 

10% of 
negative 

RIDP 
received RX

67% of ≤2 
days s/sx

and positive 
RIDP 

received Rx

34% of >2 
days s/sx

and positive 
RIDP 

received Rx

Confirmatory 
rRT-PCR: 37% 

tested 
positive

40% negative 
RIDP

39% 
prescribed 

antiviral 
therapy

Fowlkes AL, et al. Open Forum Infectious Diseases. 2019;6(6):ofz192. rRT-PCR, real-time reverse transcription polymerase chain reaction.



Annual Influenza Antiviral Prescribing 
Among Primary Care (2009–2016)

The content of this slide may be subject to copyright: please see the slide notes for details.

Fowlkes AL, et al. Open Forum Infectious Diseases. 2019;6(6):ofz192.



• Prospective cohort of 538 hospitalized patients with H1N1 
received oseltamivir: studied time of administration from 
symptom onset
• No vaccine was available since novel strain 
• Once H1N1 confirmed, antiviral therapies initiated and observational 

review of time of initiation of antiviral from symptom onset
• Delay of treatment by 1-day increment independently increased:

• Duration of fever
• Length of stay
• Mortality 

• Uncertainty of progression of disease of H1N1 influenza-infected 
patients led to about 30% of patients admitted for mild symptoms
• Similar benefits seen in this population as in severe complicated patients

Timing of Oseltamivir in Hospitalized Patients 
with 2009 Influenza A (H1N1)

Viasus D, et al. Chest. 2011;140(4):1025-32.



Timing of Oseltamivir in Hospitalized Patients 
with 2009 Influenza A (H1N1)

Time of antiviral 
administration

Fever 
above the 
median 2 
days, n (%)

Median 
length of 
stay, days 
(range)

Need for 
mechanical 
ventilation, 
n (%)

Mortality, 
n (%)

Group 1 (≤2 days) 35 (20.2) 5 (3–7) 14 (6.9) 0 (0)

Group 2 (3–4 days) 44 (33.1) 5 (3–7) 12 (7.5) 3 (1.9)

Group 3 (5–6 days) 27 (37.5) 6 (4–8) 7 (8) 3 (3.4)

Group 4 (≥7 days) 29 (42) 7 (5–12) 16 (18) 5 (5.6)

Viasus D, et al. Chest. 2011;140(4):1025-32.



Assessing Risk for Developing Severe Illness 
due to 2009 Influenza A (H1N1)

• Data collected on Chinese patients admitted with laboratory-confirmed 
influenza A (H1N1)

• Risk factors for severe illness observed for 9966 patients

• Pregnancy, obesity (age ≤60 years), and chronic medical conditions

Antiviral initiation time
(days after symptoms)

All patients (9966), 
n (%)

Non-severe cases 
(6169), n (%)

Subtotal of severe 
cases (3797), n (%)

Admitted to ICU 
(3014), n (%)

Deaths (783),
n (%)

1–2 1155 (17) 671 (19) 484 (16) 401 (16) 83 (14)

3–4 1703 (26) 1006 (28) 697 (22) 574 (23) 123 (21)

≥5 3807 (57) 1883 (53) 1924 (62) 1532 (61) 392 (66)

Duration of oseltamivir

1–4 2296 (36) 1158 (34) 1138 (39) 818 (35) 320 (56)

5 2038 (32) 1413 (41) 625 (21) 567 (24) 58 (10)

≥6 2018 (32) 842 (25) 1176 (40) 985 (42) 191 (34)

Yu H, et al. Clin Infect Dis. 2011;52(4):457-65. ICU, intensive care unit.



• Meta-analysis of 29,234 from 78 studies (38 countries) reviewing 
NAI mortality effect from 2009 influenza A (H1N1)
• Limited data for mortality in hospitalized patients with the use of NAIs prior 

to this time 
• Evaluated the effects of timely administration of NAI (oseltamivir, zanamivir, 

peramivir)
• Further emphasizing need to initiate NAI in the community since these patients 

presented to hospital

• Significant findings were in the early (≤2 days) vs. late (>2 days) initiation, 
favoring earlier NAI initiation

• Little benefit of late initiation of NAI vs. no therapy except for adult patients 
with influenza admitted to ICU 
• Could be confounded for sicker patients in the treated group, delay in hospital 

admission/diagnosis, condition deteriorating later in course of illness

Effect of Neuraminidase Inhibitors (NAIs) on 
Mortality for Hospitalized Patients 

Muthuri SG, et al. Lancet Respir Med. 2014;2(5):395-404. 



Effect of NAIs on 
Mortality for Hospitalized Patients 

Early (≤2 days) vs. late (>2 days) OR (95% CI)
crude analysis

p value OR (95%) CI
adjusted analysis

p value

Lab confirmed or clinically 
diagnosed, all ages (n=13,254)

0.36 (0.31–0.41) <0.0001 0.48 (0.41–0.56) <0.0001

Adults (≥16 years) (n=9270) 0.37 (0.32–0.44) <0.0001 0.45 (0.38–0.54) <0.0001

Children (<16 years) (n=3899) 0.53 (0.35–0.80) 0.0026 0.67 (0.44–1.03) 0.07

Pregnant (n=917) 0.20 (0.09–0.46) 0.0002 0.27 (0.11–0.63) 0.0026

ICU, adults (≥16 years) (n=3385) 0.64 (0.51–0.79) <0.0001 0.62 (0.49–0.77) <0.0001

ICU, children (<16 years) (n=683) 1.12 (0.63–1.99) 0.69 1.15 (0.64–2.06) 0.64

Late (>2 days) vs. no treatment

ICU, adults (≥16 years) (n=2977) 0.61 (0.43–0.86) 0.0045 0.65 (0.46–0.93) 0.0183

Muthuri SG, et al. Lancet Respir Med. 2014;2(5):395-404. 

CI, confidence interval; OR, odds ratio.



How Early is Early for Treatment of 
Hospitalized Patients with Influenza?

• 699 patients admitted with influenza over 5 years: 26% of patients received NAI 
within 6 hours of hospitalization
• 3 categories assessed timing of NAI administration and compared hospital length of 

stay (LOS) and in-hospital mortality 
• NAI receipt <6 hours of hospital admission

• NAI receipt 6–24 hours of hospital admission

• NAI receipt ≥24 hours of hospital admission

• 22 deaths: 0 in the group that received NAI <6 hours
• 4 deaths in patients who did not receive NAI therapy

• 3 deaths in patients who received NAI 6–24 hours
• 15 deaths in patients who received NAI ≥24 hours

• Patients more likely to get NAI <6 hours
• Pregnant women and patients with fever/myalgias

• Patients less likely to get NAI <6 hours
• Immunosuppressed patients

Univariate analysis of LOS compared to cohort 
that received NAI <6 hours of hospital 
admission

NAI 
administration 

RR (95% CI) p value

6–24 hours 1.5 (1.2–1.8) <0.001

≥24 hours 2.3 (2.0–2.7) <0.001
Katzen J, et al. Clin Infect Dis. 2019;69(1):52-8. 

RR, relative risk.



• Antibiotic use increases during influenza season even for 
patients who present with influenza-like illness

• Influenza vaccinations help reduce antibiotic use by decreasing 
likelihood of secondary bacterial infection

• Early therapy with NAIs is key for reducing influenza severity, 
especially for hospitalized patients

Summary



Antiviral Agents for Influenza



Mechanism of Action for Oseltamivir, 
Peramivir, and Zanamivir



Mechanism of Action for Baloxavir



Influenza Antivirals: Regimens and Indications

Medication Dose Route Frequency Duration Indication
Tamiflu 
(oseltamivir)

75 mg Oral Twice daily 5 days Treatment

Prophylaxis: once daily for 7 days

Relenza 
(zanamivir)

10 mg (2 inhalations) Inhaled Twice daily 5 days Treatment

Prophylaxis: once daily for 7 days

Rapivab 
(peramivir)

600 mg IV Once daily Acute, uncomplicated: 
one dose, once

Hospitalized, high risk: 
5–10 days

Treatment

Not approved for prophylaxis

Xofluza 
(baloxavir 
marboxil)

40 to <80 kg: 40 mg

≥80kg: 80 mg

Oral Once One dose, once Treatment

Not approved for prophylaxis 

IV, intravenous.



Oseltamivir: Neuraminidase Inhibitor

Medication Metabolism Half-life Elimination DDIs Adverse effects 

Tamiflu 
(oseltamivir)

Hepatic (90%) 
to oseltamivir 
carboxylate; 
neither the 
parent drug nor 
active 
metabolite has 
any effect on 
the cytochrome 
P450 system

Oseltamivir: 1–3 h; 
oseltamivir 
carboxylate: 6–10 h

Urine 
(>99%)

Dichlorphenamide, 
probenecid, live 
attenuated 
influenza vaccine 
(LAIV)

Nausea, vomiting, 
headache 

DDI, drug-drug interaction.



Zanamivir: Neuraminidase Inhibitor

Medication Metabolism Half-life Excretion DDIs Adverse effects
Relenza 
(zanamivir)

None 2.5–5.1 h Urine 
(unchanged 
drug); feces 
(unabsorbed 
drug)

LAIV Treatment trials: sinusitis, dizziness 
PPX trials: fever and/or chills, 
arthralgia, and articular rheumatism

Patients with influenza, particularly 
pediatric patients, may be at an 
increased risk of seizures, confusion, 
or abnormal behavior early in their 
illness

Bronchospasm: serious, sometimes 
fatal, cases have occurred; not
recommended in individuals with 
underlying airway disease

PPX, prophylaxis.



Peramivir: Neuraminidase Inhibitor

Medication Metabolism Half-life Excretion DDIs Adverse effects
Rapivab
(peramivir)

Not significantly 
metabolized

20 h Urine (∼90% 
unchanged)

LAIV Hypertension, elevated serum 
glucose, constipation, 
diarrhea, vomiting, 
neutropenia, proteinuria, 
elevated CK

Neuropsychiatric events: 
patients with influenza may 
be at an increased risk of 
hallucinations, delirium, and 
abnormal behavior early in 
their illness

CK, creatine kinase.



Baloxavir Marboxil: 
Cap-Dependent Endonuclease Inhibitor

Medication Metabolism Half-life Elimination DDIs Adverse effects

Xofluza 
(baloxavir 
marboxil)

Prodrug 
converted via 
UGT1A3 (major) 
and CYP3A4 
(minor)

79.1 hrs Feces (80.1%), 
urine (14.7%; 
3.3% as 
baloxavir)

Polyvalent cation-
containing
laxatives, antacids, 
or oral 
supplements (e.g., 
calcium, iron, 
magnesium,
selenium, or zinc)

Diarrhea, bronchitis, 
nasopharyngitis, 
headache, and nausea



Clinical Trials with Baloxavir Marboxil



• Double-blind, randomized, active treatment control trial

• Children 1–12 years old

• Treatment arms (2:1)
• Single-dose oral baloxavir: 2 mg/kg if <20 kg or 40 mg if ≥20 kg (n=115)

• Oseltamivir BID x 5 days: 30 mg if ≤15 kg, 45 mg if >15 to 23 kg, 60 mg if 
≥23 to 40 kg, and 75 mg if ≥40 kg (n=58)

• Primary outcome: safety (incidence, severity, and timing of AEs)

• Secondary outcome: efficacy

Baloxavir Marboxil: miniSTONE-2

Baker J, et al. Pediatr Infect Dis J. 2020;39(8):700-5.



• AEs similar between groups
• 46.1% (baloxavir) vs. 53.4% (oseltamivir)

• Most common AE was GI-related (vomiting/diarrhea)
• 10.4% (baloxivir) vs. 17.2% (oseltamivir)

• No deaths or serious AE reported

• Median time to alleviation of symptoms similar between groups 
• 138.1 hours vs. 150 hours

• Baloxavir reduced length of viral shedding by more than 2 days 
compared to oseltamivir (24.2 hours vs. 75.8 hours)

Baloxavir Marboxil: miniSTONE-2 Results

Baker J, et al. Pediatr Infect Dis J. 2020;39(8):700-5.

AE, adverse event; GI, gastrointestinal.



• Double-blind, randomized, active treatment and placebo-
controlled trial

• Subjects >12 years old with clinically diagnosed ILI for less than 
48 hours and at least 1 risk factor for complication from 
influenza

• Treatment arms 
• Single-dose oral baloxavir: 40 mg or 80 mg
• Oseltamivir: 75 mg BID x 5 days
• Placebo

• Primary outcome: time to improvement of influenza symptoms

Baloxavir Marboxil: CAPSTONE-2

Ison MG, et al. Lancet Infect Dis. 2020;s1473-3099(20)3004-9.



• Both active treatments reduced median time to improvement 
of influenza symptoms compared to placebo
• Baloxivir: 73.2 hours (p<0.0001 vs. placebo)

• Oseltamivir: 81 hours

• Placebo: 102.3 hours 

Baloxavir Marboxil: CAPSTONE-2 Results

Ison MG, et al. Lancet Infect Dis. 2020;s1473-3099(20)3004-9.



• Double-blind, placebo-controlled, randomized, post-exposure 
prophylaxis trial

• Treatment arms 
• Single-dose oral baloxavir

• Single-dose placebo

• Subjects lived with someone with a positive test for influenza

• Primary outcome: number of subjects who tested positive for 
influenza and had a fever and 1 or more symptoms between 
days 1 and 10

Baloxavir Marboxil: BLOCKSTONE Trial

Ikematsu H. Options X Conference. Singapore. September 1, 2019; Abstract 11718.



• Baloxavir reduced the risk of developing influenza by 86% 
compared with placebo (1.9% vs. 13.6%, p<0.0001)

• Efficacy for subtype A: H1N1 (1.1% vs. 10.6%, p=0.0023) and 
subtype A: H3 (2.8% vs. 17.5%, p<0.0001)

• Efficacy for children <12 years of age (4.2% vs. 15.5%, p=0.339)

• Safety: overall ADR profile similar to placebo (22.2% vs. 20.5%)

Baloxavir Marboxil: BLOCKSTONE Results

Ikematsu H. Options X Conference. Singapore. September 1, 2019; Abstract 11718.

ADR, adverse drug reaction.



• Double-blind, randomized, placebo-controlled trial

• Subjects: adults and children (>1 year of age) who lived with 
individual with laboratory-confirmed case of influenza

• Treatment arms
• Single-dose oral baloxavir: 40 mg or 80 mg

• Placebo

• Primary outcome: clinical influenza confirmed by PCR testing 
within 10 days

Baloxavir Marboxil: 
Prophylaxis in Household Contacts

Ikematsu H, et al. N Engl J Med. 2020;383(4):309-20.



• N=752 subjects (household contacts of 545 index cases)

• Risk for influenza was reduced by 86%

• Absolute rates: 1.9% baloxavir vs. 13.6% placebo

Baloxavir Marboxil:
Prophylaxis in Household Contacts Results

Ikematsu H, et al. N Engl J Med. 2020;383(4):309-20.



• Open-label study for safety, pharmacokinetics, and efficacy

• Subjects: children <12 years of age with clinical and laboratory-
confirmed influenza illness for <48 hours
• Children <10 kg received 1 mg/kg baloxavir granules

• Children 10–20 kg received 10 mg baloxavir granules

• Treatment was well tolerated with no serious AEs

• Median time to alleviation of symptoms was 45.3 hours

Baloxavir Marboxil:
New Formulation in Development

Yokoyama T, et al. Pediatr Infect J. 2020;39(8):706-12.



• Antiviral agent with unique mechanism of action

• Reduces symptoms of influenza by approximately 1 day when 
started within 48 hours of symptom onset

• Advantages include:
• Well tolerated oral therapy

• Single-dose regimen

• Accumulating evidence for prophylaxis and for use in children

• Preliminary evidence suggests shorter time period for viral shedding

Baloxavir Marboxil: Real World Applications



• Among high-risk populations, early treatment with antivirals 
reduces:
• Duration of symptoms

• Risk of some complications (bronchitis, otitis media, and pneumonia)

• Hospitalization

• Among individuals at risk for complications based on medical 
conditions or residence, chemoprophylaxis with antivirals can: 
• Reduce risk of infection

Antiviral Therapy for Treatment and 
Prevention of Influenza

Uyeki TM, et al. Clin Infect Dis. 2019;68(6):e1-47. 



Antiviral Therapies: Concerns for Resistance



• Immunocompromised conditions, including HSCT recipients and 
HIV infection

• Age <5 years old, especially <2 years old
• Age ≥65 years old
• Chronic medical conditions, including lung, CV, renal, hepatic, 

hematologic, metabolic, or neurologic
• Pregnancy or postpartum
• Salicylate medications in persons ≤18 years of age
• American Indian/Alaska Native
• Extreme obesity (≥40 kg/m2)
• Residing in chronic care facility, including nursing home

Risk Factors for Complications from Influenza

Uyeki TM, et al. Clin Infect Dis. 2019;68(6):e1-47. 

CV, cardiovascular; HIV, human immunodeficiency virus; HSCT, hematopoietic stem cell transplant. 



• Any patient hospitalized with influenza, regardless of illness 
duration prior to hospitalization

• Any patient with severe or progressive illness
• Outpatients at high risk for complications based on medical 

conditions
• Children <2 years old and adults ≥65 years old
• Pregnant and postpartum (2 weeks) females
• Also consider treatment for patients not at high risk for 

complications:
• Outpatient presenting with ≤2 days of illness 
• Outpatient with symptoms and household contact of persons at high risk
• Healthcare worker with symptoms who cares for people at high risk

Antiviral Treatment Recommendations for 
Documented or Suspected Influenza

Uyeki TM, et al. Clin Infect Dis. 2019;68(6):e1-47. 



• Not recommended for routine or widespread use for 
prevention outside of institutional outbreaks 

• Use for non-institutional outbreak can be considered for 
persons at highest risk

• Use empiric antiviral treatment as soon as possible for all 
persons with suspected influenza during an institutional 
outbreak without waiting for diagnostic testing

• Use chemoprophylaxis as soon as possible for all exposed 
persons during an institutional outbreak

Antiviral Chemoprophylaxis 
Recommendations (Pre- and Post-Exposure)

Uyeki TM, et al. Clin Infect Dis. 2019;68(6):e1-47. 



Pharmacist Implications



• Patient education

• Identification of high-risk patients

• Recommendations for antiviral therapies

• Immunization services

Role of the Pharmacist



• Individualized approach

• Approach patients with respect and compassion

• Use motivational interviewing approach
• Open-ended questions

• Affirmation

• Reflective listening

• Summaries

Communicating with Patients



• Controlling symptoms

• Preventing complications

• Decreasing work and/or school absenteeism

• Preventing the spread of infection to others 

Goals of Therapy



• The decision to initiate treatment should not be delayed

• Therapy is recommended in patients with severe or 
progressive illness who are at high risk of influenza-associated 
complications or who are hospitalized

• Antiviral treatment can also be considered for any previously 
healthy, symptomatic outpatient not at high risk for influenza 
complications, if initiated within 48 hours of onset

Who Should be Treated?



Choice of Agent

Agent Route and frequency Indicated age

Baloxavir marboxil PO
Single dose

≥12 years

Oseltamivir PO
BID for 5 days

≥2 weeks

Peramivir IV
Single infusion

≥17 years

Zanamivir* Inhalation 
BID for 5 days

≥7 years

*avoid in patients with underlying respiratory disease; contraindicated in patients with a history of milk protein allergy



Other Factors to Consider

Pregnancy High risk

Gastric stasis, 
malabsorption, 

or GI bleed
Cost



Patient Response to Therapy

Agent Adverse effects

Oseltamivir Diarrhea, nausea, headache
Serious skin reactions
Neuropsychiatric events

Zanamivir Sinusitis
Dizziness

Peramivir Diarrhea
Serious skin reactions
Neuropsychiatric events

Baloxavir marboxil Diarrhea, nausea, headache



• Zanamivir
• Review proper use - inhalation technique

• Close your lips firmly around the mouthpiece. Be sure not to cover the small 
holes on either side of it. Breathe in through your mouth steadily and as deeply 
as you can. Your breath pulls the medicine into your airways and lungs.

• Oseltamivir
• Taking with food may reduce incidence of GI upset

• Baloxavir marboxil
• Should not be taken concurrently with calcium, iron, magnesium, 

antacids, dairy products, polyvalent cation-containing laxatives, 
calcium-fortified foods or beverages, or vitamin/mineral supplements 
that contain polyvalent cations

Patient Education – Therapy



• Best way to prevent influenza is by vaccination
• Everyone 6 years and older should receive the influenza vaccination

• Wash your hands with soap and water whenever possible to 
help prevent illness and spread of germs

• Stay home when you are sick

• Cover your mouth and nose

• Avoid touching your eyes, nose, or mouth

• Clean and disinfect frequently touched surfaces

Patient Education – Prevention



• Speak WITH our patients

• Collaborate with prescribers to ensure optimal agent for 
influenza is started in a timely manner

• Educate about the importance of prevention!

Summary



• Seasonal influenza virus is associated with annual epidemics

• Vaccination against influenza is the primary strategy for 
prevention

• Early identification of individuals with influenza, including 
through diagnostic testing, is essential

• Antiviral therapies against influenza are effective for treatment 
when administered within 2 days of the onset of illness

• Antiviral chemotherapy is an important strategy during 
outbreaks of influenza

Overall Summary



Thank you!


