Please complete the preassessment located in your
meeting handout before the program begins.

Sponsorship and Support
This educational activity is jointly provided by the North Carolina
Academy of Family Physicians (NCAFP) and Spire Learning.

This activity is supported by an educational funding
donation provided by Genentech, Inc.
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Faculty and Disclosures (cont’d)
Faculty Educator

Patty Swiney, MD, FAAFP
Co-Chair Advocacy, KAFP
Owner, DirectCare Family Health, PLLC
Medical Director, City of Paris-Bourbon County EMS
Paris, KY

Disclosure Statement:

Dr Swiney has no financial relationship with any commercial interests to
disclose.
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Levels of Evidence
Levels of evidence are provided for any patient care recommendations made during this
presentation.
Infectious Diseases Society of America –
US Public Health Service Grading System for Ranking Recommendations in Clinical Guidelines
Strength of Recommendation
A

Good evidence to support a recommendation for or against use

B

Moderate evidence to support a recommendation for or against use

C

Poor evidence to support a recommendation

Quality of Evidence
I

Evidence from 1 or more properly randomized controlled trials

II

Evidence from 1 or more well-designed clinical trials, without randomization; from cohort or case-controlled
analytic studies (preferably from >1 center); from multiple time-series; or from dramatic results from uncontrolled
experiments

III

Evidence from opinions of respected authorities, based on clinical experience, descriptive studies, or reports of
expert committees

Each rating is applied to a single reference in the presentation, not the entire body of
evidence on the topic.
9

Off-Label Statement
This educational activity may contain discussion of published and/or
investigational uses of therapies that are not FDA-approved. Please
refer to the official prescribing information for each product for
discussion of approved indications, contraindications and warnings.
Participants should appraise the information presented critically and
are encouraged to consult appropriate resources for any product or
device mentioned in this activity.
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Learning Objectives
Upon completion of this activity, learners should be better able to:

• Recommend age-appropriate vaccines to reduce the risk of
complications from influenza infection

• Identify individuals at high risk of complications from influenza
• Select effective antiviral treatment strategies for high-risk patients
• Evaluate the risks and benefits of available antiviral therapies for
prophylaxis, prevention, and treatment of influenza
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Consequences of Influenza
CDC preliminary burden estimates for 2019-2020 flu season:

39 – 56

18 – 26

MILLION

MILLION

410,000 – 740,000

24,000 – 62,000

flu illnesses

flu hospitalizations

CDC, Centers for Disease Control and Prevention.
CDC. https://www.cdc.gov/flu/about/burden/preliminary-in-season-estimates.htm.

flu medical visits

flu deaths
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Estimated Annual Economic Burden
• Direct costs – increased
Total

$11.2 billion

Direct Costs

Indirect Costs

(29%)

(71%)

$3.2 billion $8.0 billion

Putri W, et al. Vaccine. 2018;36(27):3960-3966.

medical care and
healthcare utilization
(superinfections,
exacerbations of heart
failure and reactive airway
disease)

• Indirect costs – lost

productivity, employee
absenteeism
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Patient Case: Part 1
• Jason, a 40-year-old male, presents to your office complaining of
fever, chills, and cough for the past 2 days. Over-the-counter
medications have not provided relief.

• He lives with his 28-year-old wife (1-month postpartum), healthy

newborn daughter, and 72-year-old father with COPD. CDC reports
show increased local influenza activity. His wife is the only family
member who received the influenza vaccine this year.

• His past medical history is significant for asthma. His vital signs are:

temperature, 100.2F; heart rate, 98 beats/minute; respiratory rate, 20
breaths/minute; blood pressure, 132/74 mmHg; and oxygen saturation
96% on room air.

• The clinician treats Jason with amoxicillin for 5 days. Jason is
instructed to complete the course of antibiotics and to call if
symptoms do not improve.
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How to Improve Care
• What would you have done differently to improve care for Jason
and his family?

– Clinical assessment
– Laboratory assessment
– Treatment
– Follow-up
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PREVENTION

The Standard of Care
While there are subpopulations that will have additional benefit from
influenza vaccines…

EVERYONE > 6 MONTHS OF AGE
WITHOUT A CONTRAINDICATION
SHOULD BE VACCINATED
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Vaccine Coverage – How Are We Doing?
20132014

20142015

20152016

20162017

20172018

20182019

6 months-4 years

70.4%

70.4%

70.0%

70.4%

67.8%

73.4%

5-12 years

61.0%

61.8%

61.8%

59.9%

59.5%

63.6%

13-17 years

46.4%

46.4%

46.8%

48.8%

47.4%

52.2%

18-49 years with high-risk
condition

38.7%

39.3%

39.5%

39.3%

31.3%

18-49 years w/o high-risk
condition

31.1%

32.6%

31.5%

32.6%

26.1%

50-64 years

45.3%

47.0%

43.6%

45.4%

39.7%

47.3%

65+ years

65.0%

66.7%

63.4%

65.3%

59.6%

68.1%

34.9%*

*Data not available separately. w/o, without.
CDC. https://www.cdc.gov/flu/fluvaxview/coverage-1819estimates.htm.
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Vaccine Efficacy
Influenza Season

Adjusted Overall
Vaccine Efficacy1

95% Confidence
Interval1,2

2019-20

45%*

36, 53

2018-19

47%

34, 57

2017-18

38%

31, 43

2016-17

40%

32, 46

2015-16

48%

41, 55

2014-15

19%

10, 27

• While vaccine match matters, there is still reduction of symptoms from
vaccine in “bad match” years3

* Preliminary estimate
1. CDC. https://www.cdc.gov/flu/vaccines-work/past-seasons-estimates.html. 2. CDC. https://www.cdc.gov/flu/vaccines-work/2019-2020.html 3. CDC.
https://www.cdc.gov/flu/vaccines-work/vaccineeffect.htm
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Cardiovascular Impact of Influenza Infection

•
•
•
•
•
•
•

Protein C and S
Serum Amyloid A
Cytokines
Catecholamines
Hypoxia
Vasoconstriction
Platelet aggregation and
coronary plaque
disruption

Thrombogenesis
Emboli
Thrombogenesis
Emboli

Acute myocardial infarction
Adapted from MacIntyre CR, et al. Heart. 2016;102:1953-1956. (B)
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Cardiovascular Protection From Vaccination
Estimated efficacy of vaccine in preventing acute myocardial
infarction ranges from 15% to 45%

• Compare to….

32%-43% 19%-30% 17%-25%
Smoking Cessation

Statins

Antihypertensive Therapy

• Author suggests that influenza vaccine should be considered an

integral part of cardiovascular disease management and prevention

MacIntyre CR, et al. Heart. 2016;102:1953-1956. (B)
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Available Vaccine Options
Options

Route

Age Indication

Inactivated influenza vaccine (IIV4), standard dose

IM

≥ 6 months*

Cell culture-based quadrivalent influenza vaccine
(ccIIV4), standard dose

IM

≥ 4 years

Inactivated influenza vaccine (IIV4), high dose

IM

≥ 65 years

Adjuvanted inactivated influenza vaccine (aIIV4)

IM

≥ 65 years

Adjuvanted inactivated influenza vaccine (aIIV3)

IM

≥ 65 years

Recombinant influenza vaccine (RIV4)

IM

≥ 18 years

Live attenuated quadrivalent influenza vaccine (LAIV4)

Intranasal

2-49 years

*Different vaccines are indicated for different ages. IM, intramuscular.
Grohskopf LA, et al. MMWR Recomm Rep. 2019;68(3):1-21.
CDC. https://www.cdc.gov/flu/professionals/acip/2020-2021/acip-table.htm.
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Are There Differences Between Vaccines?
• High-dose vaccines offer better protection than standard-dose
vaccines in the elderly1

• ccIIV4 may be more effective than regular-dose egg-based vaccines
in preventing hospitalization in adults2

• RIV4 may offer better protection in older adults and similar
immunogenicity to IIV4 in children3,4

• MF59 adjuvanted vaccine may offer better protection than
regular-dose vaccine5-7

1. DiazGranados CA, et al. N Engl J Med. 2014;371:635-645. 2. Izurieta HS, et al. J Infect Dis. 2019;220(8):1255-1264. 3. Dunkle LM, et al.
N Engl J Med. 2017;376:2427-2436. 4. Dunkle LM, et al. Pediatrics. 2018;141(5):e20173021. 5. Mannino S, et al. Am J Epidemiol.
2012;176:527-533. 6. Iob A, et al. Epidemiol Infect. 2005;133:687-693. 7. Van Buynder PG, et al. Vaccine. 2013;31:6122-6128.
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How to Strengthen Your Recommendation
• Dispel common myths
– Vaccines contain unsafe preservatives
– “I get the flu from the shot”
– I can wait until flu is here to get my shot

• Make it seem like it’s not optional

– “I’m going to give you your flu shot today”

• Be an advocate

– “Every year (I/my whole family/our whole staff) gets a shot”
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WHO SHOULD
RECEIVE ANTIVIRALS?

Underutilization of Antivirals
• The biggest gap in

practice is optimal
delivery of drug to
patients, overuse of
antibiotics, and
underutilization of
antivirals

• Early initiation of

antivirals within 48 hours
of onset are associated
with the best outcomes

Study in high-risk outpatients with laboratoryconfirmed influenza, aged ≥ 6 months, 2011-2016:

Presented
> 48 hr
60%

Presented
< 48 hr
40%

No
antiviral RX
63%
Antiviral
RX
37%

N = 3196

OR, odds ratio; RX, prescription.
Stewart RJ, et al. Clin Infect Dis. 2018;66(7):1035-1041.
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Underutilization of Antivirals (cont’d)
CDC study in 14,987 outpatients with acute respiratory infection
during the influenza season:

17% (2522/14987)
received an antibiotic
prescription that was
not indicated

Of 3306 patients who
had laboratory-confirmed
influenza, 29% were
prescribed antibiotics

168 patients that had
negative group A strep
testing received
antibiotics

• The proportion of patients who were prescribed antibiotics without an

appropriate indication increased with age – 65% in age group 65+ years

Havers FP, et al. JAMA Netw Open. 2018;1(2):e180243.
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Distinguishing Influenza Infection From
Other Respiratory Illnesses

Seasonal
Influenza

Cold

COVID-19

• Clinical influenza-like illness case definitions lack sensitivity and specificity

CDC. https://www.cdc.gov/flu/professionals/diagnosis/consider-influenza-testing.htm.
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Presentation of Clinical Influenza Differs by Age Group
Sign/Symptom

Children

Adults

Elderly

Cough (nonproductive)

++

++++

+++

Fever

+++

+++

+

Myalgia

+

+

+

Headache

++

++

+

Malaise

+

+

+++

Sore throat

+

++

+

Rhinitis/nasal congestion

++

++

+

Abdominal pain/diarrhea

+

–

+

Nausea/vomiting

++

–

+
++++ Most frequent sign/symptom
+ Least frequent
– Not found

Cox N, et al. Lancet. 1999;354:1277-1282.
Cox N, et al. Infect Dis Clin North Am. 1998;12:27-38.
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CDC Criteria for High Risk of Complications
From Influenza
• Elderly (≥ 65 years old)
• Children ≤ 5, but especially
children ≤ 2 years old

• People with underlying medical
conditions, including:
– COPD

• Pregnant women, women

– Asthma

• Residents of nursing

– Diabetes

≤ 2 weeks postpartum
homes/long-term care

• BMI 40 kg/m2 or more
• American Indians and Alaskan
natives

– Heart disease
– Blood, endocrine, liver, or
metabolic disorders
– Neurologic,
neurodevelopmental
conditions
– Immunocompromised

COPD, chronic obstructive pulmonary disease.
CDC. www.cdc.gov/flu/about/disease/high_risk.htm.
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IDSA Recommendations – Antiviral Treatment
• Anyone with documented or

suspected influenza who meet
the following criteria should be
treated:
– Hospitalized with influenza
– Outpatients with severe or
progressive illness
– Outpatients at high risk of
complications from influenza

• Clinicians can consider antiviral
treatment for those not at high
risk, with documented or
suspected influenza:

– Outpatients with illness onset
≤2 days before presentation
– Symptomatic outpatients who
are household contacts of
persons who are at high risk of
complications from influenza
– Symptomatic healthcare
providers for patients at high
risk of complications

Uyeki TM, et al. Clin Infect Dis. 2019;68(6):e1-e47.
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Antiviral Pre- and Postexposure
Chemoprophylaxis in Community Settings
• Consider for patients at highest risk of complications and for whom

vaccination is contraindicated, unavailable, or expected to have low
effectiveness (C-II)
– Pre-exposure: severely immunocompromised (C-II)
– Postexposure: unvaccinated and household contacts of a patient at very
high risk of complications (C-II)

• Consider educating patients to recognize symptoms of influenza to
allow early empiric initiation of antiviral treatment (C-III)

Uyeki TM, et al. Clin Infect Dis. 2019;68(6):e1-e47.
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The Role of Testing
• Test if the results will
influence clinical
decision-making1

• Be cautious of negative

RIDT results when
influenza is known to be
circulating in the
community1

Influenza A2
Overall

• Testing approaches likely
to be impacted by
COVID-19

Sensitivity, % (95% Crl) Sensitivity, % (95% Crl)

Traditional
RIDTs

54.4 (48.9-59.8)

53.2 (41.7-64.4)

DIAs

80.0 (73.4-85.6)

76.8 (65.4-85.4)

NAATs

91.6 (84.9-95.9)

95.4 (87.3-98.7)

Influenza A2

Influenza B2

• Positive results most

accurate within 3-4 days
of illness onset1

Influenza B2

Overall

Specificity, % (95% Crl) Specificity, % (95% Crl)

Traditional
RIDTs

99.4 (99.1-99.7)

99.8 (99.7-99.9)

DIAs

98.3 (97.4-98.9)

98.7 (97.5-99.4)

NAATs

99.2 (98.6-99.7)

99.4 (98.9-99.8)

CrI, credibility interval; DIA, digital immunoassays; NAAT, nucleic acid amplification test; RIDT, rapid influenza diagnostic test.
1. Uyeki TM, et al. Clin Infect Dis. 2019;68(6):e1-e47. 2. Merckx J, et al. Ann Intern Med. 2017;167(6):394-409.
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Patient Case: Part 2
• Jason, a 40-year-old male, presented to your office yesterday
complaining of fever, chills, and cough for the past 2 days.
Over-the-counter medications have not provided relief.

• He lives with his 28-year-old wife (1-month postpartum), healthy

newborn daughter, and 72-year-old father with COPD. CDC reports
show increased local influenza activity. His wife is the only family
member who received the influenza vaccine this year.

• The clinician treats Jason with amoxicillin for 5 days. Jason is

instructed to complete the course of antibiotics and to call if symptoms
do not improve.

• Jason feels even worse the next day and returns to your office.

You perform an RIDT and the results are positive. You perform a
COVID-19 test and the results are negative.
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Patient Case: Part 2 (cont’d)
• Would you recommend an antiviral medication or
over-the-counter supportive care?

– If you would recommend an antiviral, which agent would you choose
and why?

• Who is at high risk of influenza complications in the household?
• Would you recommend prophylaxis for Jason’s father and wife?
• What strategies would you use to encourage Jason and his father
to receive their influenza vaccination?
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Beyond 48 Hours
• Antiviral treatment may have some benefits in patients with severe,

complicated, or progressive illness started after 48 hours from onset
of symptoms1

• American Academy of Pediatrics – Antivirals can be considered

beyond 48 hours in children with severe disease or those at high risk
for complications2

• Observational studies show it can be beneficial in hospitalized patients
when started up to 5 days after illness onset1

• In people with uncomplicated influenza, oseltamivir resulted in a

1-day reduction of flu symptoms and reduced viral isolation when
started within 5 days of illness onset3

1. CDC. https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm. 2. Committee on Infectious Diseases. Pediatrics.
2017;142(4):e20182367. 3. Fry AM, et al. Lancet Infect Dis. 2014;14(2):109-118.
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AVAILABLE
ANTIVIRALS

Adamantanes
• 2 agents: amantadine and rimantadine
• Not recommended
– Widespread resistance among circulating influenza A viruses
– Lack of activity against influenza B

• Avoid use unless specifically recommended by CDC due to concerns
regarding other available agents (such as resistance)

Uyeki TM, et al. Clin Infect Dis. 2019;68(6):e1-e47. CDC. https://www.cdc.gov/flu/treatment/antiviralresistance.htm.
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Neuraminidase Inhibitors (NAIs)
Route of administration
Treatment and/or
prophylaxis
FDA indication
Treatment dosing
frequency
Prophylaxis dosing
frequency
Renal dosing

Precautions and
warnings

Common side effects

Oseltamivir1

Zanamivir2

Peramivir3

Oral

Inhaled

Intravenous

Treatment (A-I) and
prophylaxis (A-II)

Treatment (A-I) and
prophylaxis (A-II)

Treatment only
(A-I)

Treatment: ≥2 weeks
Prophylaxis: ≥1 year

Treatment: ≥7 years
Prophylaxis: ≥5 years

Treatment: ≥18
years

75 mg or weight-based BID
for 5 days

10 mg BID
for 5 days

600 mg once over
15 min

75 mg or weight-based
once daily
for 10 days

10 mg once daily
for 10 days

N/A

Yes

No

Yes

Serious skin reactions;
neuropsychiatric events

Asthma/COPD;
history of milk protein
allergy;
neuropsychiatric
events

Serious skin
reactions;
neuropsychiatric
events

Nausea, vomiting

Headache, upper
respiratory tract
symptoms

Diarrhea

1. FDA. https://www.fda.gov/media/76542/download. 2. FDA. https://www.accessdata.fda.gov/drugsatfda_docs/label/2010/021036s025lbl.pdf.
3. FDA. https://www.accessdata.fda.gov/drugsatfda_docs/label/2014/206426lbl.pdf.

40

Oseltamivir
• Generally well tolerated
• Associated with about a 1-day improvement in clinical symptoms

Non-alleviation all symptoms (%)

Intention-to-treat infected population
100

75

50

25

0
Number at risk
Placebo
Oseltamivir

0

120

240

360

480

1295
1565

621
624

272
243

134
128

20
25

Dobson J, et al. Lancet. 2015;385:1729-1737.

Gray – Placebo
Green– Oseltamivir
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Oseltamivir (cont’d)

Hsu H, et al. Ann Intern Med. 2012;156(7):512-524.
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Resistance to NAIs
• Generally low in the U.S.
– 2017-18 season: 1% resistance to peramivir and oseltamivir, but sensitive
to zanamivir

• 2007-2008 – Higher prevalence in Europe of H274Y oseltamivirresistant influenza A/H1N1 isolates

– Countries with highest prevalence of drug-resistant virus used little or
no oseltamivir
– In Japan (highest antiviral use), prevalence of resistance remained low

CDC. https://www.cdc.gov/flu/treatment/antiviralresistance.htm.
Monto AS. Clin Infect Dis. 2009;48(4):397-399.
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Mechanisms of Action

Noshi T, et al. Antiviral Res. 2018;160:109-117. Li TCM, et al. Viruses. 2015;7(9):4929-4944.
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Baloxavir Marboxil
• Indications: treatment of uncomplicated influenza in patients 12 years
and older with symptoms for ≤48 hours who are otherwise healthy or
at high risk of developing influenza-related complications*1,2

• Single oral dose with or without food2

– Weight-based dosing: 40 kg to <80 kg – 40 mg; ≥80 kg – 80 mg

• Avoid concomitant administration with dairy products, calcium-fortified
beverages, polyvalent cation-containing laxatives, antacids,
supplements2

• Most common AEs – diarrhea, bronchitis, nasopharyngitis, headache,
nausea2

• Limited data in hepatic and renal dysfunction

*As FDA approval of baloxavir marboxil occurred after finalization of guidelines, the panel was unable to make recommendations on use of baloxavir.
1. Uyeki TM, et al. Clin Infect Dis. 2019;68(6):e1-e47. 2. FDA. https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/210854s000lbl.pdf.
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CAPSTONE-1: Baloxavir vs Placebo or Oseltamivir in
Healthy Adults and Adolescents
Symptom Scores Post-Treatment: Baloxavir vs Placebo

Patients Who Did Not Have Allevation
of Symptoms (%)

100

Placebo
80

Median (95% CI), hours
Difference vs placebo
(95% CI), hours

60

P-value

(Stratified Generalized Wilcoxon test)

40

Baloxavir
N=455

Placebo
N=230

53.7
(49.5,
58.5)

80.2
(72.6,
87.1)

• Healthy adults and
adolescents with
symptoms for ≤ 48
hours

• 2:2:1 randomization

-26.5
(-35.8, -17.8)

between baloxavir,
oseltamivir, and
placebo

< 0.0001

• Time to alleviation of

symptoms similar
between baloxavir
and oseltamivir
groups (53.5 hours vs
53.8 hours)

Baloxavir

20

• Significant reduction in

0
0

30

60

90

120 150 180 210 240

Hours from Start of Trial Regimen

Hayden FG, et al. N Engl J Med. 2018;379:913-923.

270 300

330

viral load compared to
oseltamivir and placebo
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CAPSTONE-1: Safety
Baloxavir
N = 610
n (%)

Placebo
N = 309
n (%)

Oseltamivir
N = 513
n (%)

126 (20.7)

76 (24.6)

127 (24.8)

Serious AEs other than death

2 (0.3)

2 (0.3)

0

AEs leading to withdrawal of study drug

2 (0.3)

1 (0.3)

0

Treatment-related AEs

27 (4.4)

12 (3.9)

43 (8.4)*

Bronchitis

16 (2.6)

17 (5.5)

18 (3.5)

Sinusitis

7 (1.1)

8 (2.6)

5 (1.0)

Diarrhea

18 (3.0)

14 (4.5)

11 (2.1)

Nausea

8 (1.3)

4 (1.3)

16 (3.1)

Events
Patients with any AEs

AEs Reported in ≥ 2% of patients

*Statistically significant difference only for treatment-related AEs:
more common in oseltamivir group than in baloxavir group (P = 0.009)
AEs, adverse effects.
Hayden FG, et al. N Engl J Med. 2018;379:913-923.
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CAPSTONE-2: Baloxavir vs Placebo or Oseltamivir in
High-Risk Patients
Individuals 12 years and older at high risk of influenza
complications:

• Baloxavir had superior efficacy compared to placebo and oseltamivir
for reducing duration of viral shedding

• Time to alleviation of influenza symptoms superior to oseltamivir for
influenza B but numerically longer for influenza A/H3N2

• Significantly reduced the incidence of systemic antibiotic use and
influenza-related complications compared to placebo

• Incidence of any or serious adverse events did not differ significantly
between groups

Ison MG, et al. Lancet. 2020; https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30004-9/fulltext.
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CAPSTONE-2: TTIIS by Virus Type
1.0

Type A/H3N2

0.8

Proportion of
Unimproved Patients

Proportion of
Unimproved Patients

1.0

0.6
0.4
0.2
0.0

Type B

0.8
0.6
0.4
0.2
0.0

0

30 60 90 120 150 180 210 240 270 300 330 360

0

30 60 90 120 150 180 210 240 270 300 330 360
Time from Start of Treatment (hours)

Time from Start of Treatment (hours)
Placebo

Baloxavir

n
Median
(hours)

Censor

Oseltamivir

Baloxavir

Placebo

Oseltamivir

180

185

190

n

75.4*

100.4

68.2

Median
(hours)

Baloxavir

Placebo

Oseltamivir

166

167

148

74.6*#

100.6

101.6

TTIIS, time to improvement of influenza symptoms. *P < 0.05 vs placebo; # P < 0.05 vs oseltamivir
Ison MG, et al. Lancet. 2020; https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30004-9/fulltext.
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CAPSTONE-2: Lower Incidence of
Influenza-Related Complications

Incidence of influenza-related complications (%)

10

Baloxavir
N = 388

Placebo
N = 386

Oseltamivir
N = 389

2.8%* (11/388)

10.4% (40/368)

4.6% (18/39)

9
8

Patients with any complications

7
6.0

6

P = 0.0027*
baloxavir
vs placebo

5

Baloxavir (N=388)

4

Placebo (N=386)

3

Oseltamivir (N=389)

P = 0.0205*
baloxavir
vs placebo

2

1.3
0.8

1
0

2.3

2.1

0.0 0.0

Death

1.8

1.0

0.3

0.3

Hospitalisation

0.8

0.5

Sinusitis

0.0

0.8
0.3

Otitis media

*Statistically significant
Ison MG, et al. Lancet. 2020; https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30004-9/fulltext.

0.5

0.0

Bronchitis

Pneumonia
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CAPSTONE-2: Lower Requirement for Systemic
Antibiotics for Infections Secondary to Influenza
• Proportion of patients requiring systemic antibiotics for secondary
bacterial infections

3.4%

7.5%

13/388 patients
P = 0.01 vs placebo

29/386 patients

Baloxavir

Placebo

Ison MG, et al. Lancet. 2020; https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30004-9/fulltext.

3.9%

Oseltamivir

15/389 patients
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Baloxavir Marboxil: Resistance
Proportions of I38X
Variant Emergence

Total

Type/Subtype
A/H1N1 A/H3N2

B

Phase 2 Adult Study (T0821)
in Japan

2.2%
4/182

3.6%
4/112

0%
0/14

0%
0/56

CAPSTONE-1 (T0831)

9.7%
36/370

0%
0/4

10.9%
36/330

2.7%
1/37

Pediatric Study in Japan
(T0822)

23.4%
18/77

0%
0/2

25.7%
18/70

0%
0/6

CAPSTONE-2 (T0832)

5.2%
15/290

5.6%
1/18

9.2%
13/141

0.8%
1/131

I38X virus associated with:
• Prolonged viral
detection
• Uncommon viral titer
rebounds
• Initial delay in time to
alleviation of symptoms
(63.1 hours) but still
better than placebo
(80.2 hours)

• Emergence of resistant variant had no effect on safety or tolerability
• Correlated with lower baseline antibody titer – limited host immune response?
Uehara T, et al. J Infect Dis. 2019;jiz244:1-10.
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MINISTONE-2: Baloxavir vs Oseltamivir in Pediatric
Patients With Influenza-Like Symptoms
• One-dose oral suspension in otherwise healthy children aged 1 to

12 years with confirmed influenza infection, randomized to baloxavir
or oseltamivir

• Primary endpoint – proportion of patients with AEs or severe AEs at
day 29

– 46.1% experienced ≥ 1 treatment-emergent AE in baloxavir group vs
53.4% in oseltamivir arm

• Secondary endpoints

– Comparable efficacy between baloxavir and oseltamivir
– Baloxavir reduced viral shedding by more than 2 days compared to
oseltamivir (median time, 24.2 hours vs 75.8 hours)

• PA I38X Resistant Variants: 20.9% A/H3N2, 16.7% A/H1N1, 0% B

Baker J, et al. Pediatr Infect Dis. 2020;39(8):700-705.
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BLOCKSTONE: Baloxavir Prophylaxis
• Phase 3 randomized study assessing postexposure prophylaxis in

unvaccinated household contacts of patients with confirmed influenza

• Baloxavir treatment associated with significantly lower likelihood of
developing influenza compared to placebo

– 1.9% vs 13.6%, P < .0001 (significant difference regardless of
influenza A subtype)

• Efficacy in prevention of developing flu also seen in high-risk

household contacts (2.2% vs 15.4%, P = .0435) and children under 12
years of age (4.2% vs 15.5%, P = .0339)

• No serious adverse events (AEs) observed
• Baloxavir arm: PA I38X resistant variants and had breakthrough
infection: 15.9%

Ikematsu H, et al. New Engl J Med. 2020;383:309-320.
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Meta-Analysis: Safety Profiles of Antivirals

CrI, credibility interval
Taieb V, et al. Curr Med Res Opin. 2019;35(8):1355-1364.
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FDA to Review Baloxavir Marboxil
Additional Formulation and Indications
• In March 2020, FDA accepted 1 NDA and 2 sNDAs for baloxavir
marboxil

– New formulation as one-dose granules for oral suspension for patients > 1
year old with influenza
– Treatment of acute uncomplicated influenza in otherwise healthy children
aged 1 to < 12 years who have been symptomatic for < 48 hours
– Post-exposure prophylaxis in patients > 1 year old for both oral
suspension formulation and currently available tablet formulation

• FDA is expected to make a decision on approval by November 23,
2020

NDA, New Drug Application; sNDA, supplemental New Drug Application; FDA, United States Food and Drug
Administration.
Bloomberg. https://www.bloomberg.com/press-releases/2020-03-27/fda-accepts-genentech-s-new-drug-application-forxofluza-for-the-treatment-of-influenza-in-children.
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Conclusions
• Nearly every patient ≥6 months of age should receive the influenza
vaccine annually

• It is important to recognize factors that place patients at high risk of
complications from influenza

• Risk factors and timing of illness will guide antiviral prescribing
• New agents offer practical dosing conveniences and may be
particularly helpful if resistance to NAIs arises

• COVID-19 will impact approach to influenza in upcoming seasons
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Q&A

THANK YOU
Please complete the postassessment and
evaluation located in your meeting handout.

