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To Ask a Question

❑ Using the Webinar System

▪ Click the Q&A button in the webinar.

▪ Type your question in the Q&A box.

▪ Submit your question.

▪ Please note, your question will not be seen if submitted via the chat button.

❑ For media questions, please contact CDC Media Relations at 

▪ 404-639-3286 or send an email to media@cdc.gov.

❑ If you are a patient, please refer your questions to your healthcare provider. 
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At the conclusion of the session, 
participants will be able to accomplish 

the following:

❑ Examine data from the 2018–2019 U.S. influenza season to inform preparations for the 
2019–2020 influenza season.

❑ Highlight key recommendations in the AAP influenza policy statement, “Recommendations 
for Prevention and Control of Influenza in Children,  2019–2020” and in the CDC Advisory 
Committee on Immunization Practices’ document, “Prevention and Control of Seasonal 
Influenza with Vaccines: Recommendations of the Advisory Committee on Immunization 
Practices—United States, 2019-2020 Influenza Season.”

❑ Discuss recommendations for using influenza antivirals in children.
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A Review of Last Season…
▪ Moderate severity season

– Compared to 2017-18, influenza-related hospitalization rates for adults were 
lower but were similar for children

▪ Activity began increasing in November, peaked in mid-February
– ILI was above baseline for 21 weeks making it the longest season in 10 years 

▪ Two waves of influenza A activity of similar magnitude (very little influenza B)
– A(H1N1)pdm09: October 2018 to mid-February 2019

– A(H3N2): since mid-February 2019

▪ The majority of circulating A(H1), B/Victoria and B/Yamagata lineage viruses 
were similar to the cell-grown reference viruses representing the 2018-2019 
influenza vaccine viruses

– Genetic diversity among circulating H3 viruses; majority of which were 
antigenically distinct from the reference virus representing the H3 
vaccine component 



ILINet; data as of week 37 ending September 14, 2019

Percentage of Visits for Influenza-like Illness 
Weekly National Summary, 2018-19 & Selected Previous Seasons



Influenza Positive Tests Reported to CDC by U.S. Clinical 
and Public Health Laboratories, 2018-19 Season

Clinical 
Laboratories

Public Health 
Laboratories

Data as of week 37, ending September 14, 2019



Data as of 9/3/19

Laboratory-Confirmed Influenza-Associated 
Hospitalizations, Cumulative Rate, 2009-10 through 2018-19 



Influenza-associated Mortality Surveillance

Data through the week ending September 14, 2019



Season Severity Assessment – by Age Group and 
Season, 2003-04 through 2018-19



Preliminary Burden Estimates: 2018-2019 Season, U.S.



WHO, FluNet Data, 
September 2018 –
August 2019

Temperate Areas of 
Southern Hemisphere

Temperate South America

Southern  Africa

Oceania, Melanesia, Polynesia



Sources of 2019-20 Influenza Season Data

▪ Updated surveillance information is available each Friday

– FluView, static report: https://www.cdc.gov/flu/weekly/

– FluView Interactive, online application: 
https://www.cdc.gov/flu/weekly/fluviewinteractive.htm

▪ Vaccine effectiveness estimates

– Morbidity and Mortality Week Report (MMWR) updates: 
https://www.cdc.gov/mmwr/index.html

– Advisory Committee on Immunization Practices (ACIP) meetings: 
https://www.cdc.gov/vaccines/acip/meetings/index.html

https://www.cdc.gov/flu/weekly/
https://www.cdc.gov/flu/weekly/fluviewinteractive.htm
https://www.cdc.gov/mmwr/index.html
https://www.cdc.gov/vaccines/acip/meetings/index.html


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

– Hospitalized

– Has severe, complicated, or progressive illness 

– Is at high risk for influenza complications

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

CDC Antiviral Treatment Recommendations



▪ Children <2 years old (although all children <5 years old are considered at 
high risk for complications, highest risk is for children <2 years old)

▪ Adults age 65 years and over

▪ Pregnant/postpartum women

▪ Children <18 years old receiving long-term aspirin therapy

▪ American Indians/Alaska Natives

▪ People with underlying medical conditions (e.g., pulmonary, cardiac, 
immunosuppression, neurologic and neurodevelopment conditions)

▪ Residents of nursing homes/chronic care facilities

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

People at High Risk for Influenza Complications for 
Whom Antiviral Treatment is Recommended



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

– Hospitalized

– Has severe, complicated, or progressive illness 

– Is at high risk for influenza complications

▪ Antiviral treatment 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

▪ Clinical benefit is greatest when antiviral treatment is administered early

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

CDC Antiviral Treatment Recommendations



Influenza Antiviral Medications

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

▪ Four FDA-approved antivirals are recommended for use in the United 
States

– Neuraminidase inhibitors:  

• oseltamivir (oral)

• zanamivir (inhaled)

• peramivir (intravenous)

– Cap-dependent endonuclease inhibitor:  baloxavir (oral)



Influenza Antiviral Medications, Route and Age 
Indications

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

Drug Route Treatment Chemoprophylaxis

Oseltamivir Oral Any age > 3 months

Zanamivir Inhaled > 7 years > 5 years

Peramivir Intravenous > 2 years Not applicable

Baloxavir* Oral > 12 years Not applicable

*Oral baloxavir marboxil is approved by the FDA for treatment of acute uncomplicated influenza within 2 days of illness onset in people 12 years 
and older. The safety and efficacy of baloxavir for the treatment of influenza have been established in pediatric patients 12 years and older 
weighing at least 40 kg. 



▪ Cap-dependent endonuclease inhibitor                                                                                           (new mechanism 
of action)

▪ Blocks viral RNA transcription and blocks virus                                                                              
replication

▪ FDA approved October 24, 2018

– Treatment of acute, uncomplicated influenza in patients > 12-64 years 

▪ Oral, single dose

▪ Baloxavir was associated with:

– Significantly shorter time to alleviation of symptoms than placebo

– Significantly more rapid declines in viral load and shorter duration of infectious virus detection than 
oseltamivir or placebo

▪ Greatest clinical benefit when initiated early after illness onset

▪ Emergence of viral escape mutants with reduced susceptibility observed in clinical trials

Hayden, et al. NEJM 2018

Baloxavir Marboxil



National Center for Immunization & Respiratory Diseases

2019-20 ACIP Influenza Vaccination 
Recommendations Update



▪ Routine annual influenza vaccination is recommended for all 
persons ≥6 months of age who do not have contraindications

▪ While vaccination is recommended for everyone in this age 
group, there are some for whom it is particularly important—
– People aged ≥6 months who are at increased risk of complications and 

severe illness due to influenza

– Contacts and caregivers of persons

• <5 years of age 

• ≥50 years of age

• with medical conditions that put them at higher risk for severe 
complications from influenza

Groups Recommended for Vaccination



– Children aged 6 through 59 months and adults aged ≥50 years (children under 
6 months of age are also at high risk, but cannot be vaccinated);

– Persons with chronic pulmonary (including asthma) or cardiovascular 
(excluding isolated hypertension), renal, hepatic, neurologic, hematologic, or 
metabolic disorders (including diabetes mellitus);

– Immunosuppressed persons;

– Women who are or will be pregnant during the influenza season;

– Children and adolescents (aged 6 months–18 years) who are receiving aspirin-
or salicylate-containing medications (who might be at risk for Reye syndrome 
after influenza virus infection);

– Residents of nursing homes and other long-term care facilities;

– American Indians/Alaska Natives; and

– Persons who are extremely obese (BMI ≥40).

Groups at Increased Risk for Influenza Complications 
and Severe Illness



▪ Principal changes and updates for 2019-20
– Influenza vaccine composition for 2019-20

– Labelling changes for two existing vaccines

2019-20 ACIP Influenza Statement—Updates



▪ Trivalent vaccines:

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

– A/Kansas/14/2017 (H3N2)–like virus--updated;

– a B/Colorado/06/2017-like virus (Victoria lineage).

▪ Quadrivalent vaccines:

– The above three viruses, and 

– a B/Phuket/3073/2013-like virus (Yamagata lineage).

2019-20 Influenza Vaccine Composition



▪ Afluria Quadrivalent age indication expanded from >5 years to >6 months 

– Dose volume 0.25mL for children 6-35 months

– Dose volume 0.5mL for children >3 years

▪ Fluzone Quadrivalent dose volume for children aged 6 through 35 months 
expanded to include 0.25mL or 0.5mL (previously 0.25mL for this age group)

Labelling Changes for Influenza Vaccines for Children 
6-35 months included in the 2019-20 ACIP Statement



▪ Historically, 6- through 35-month-olds received 0.25mL per dose of IIVs

– Half the 0.5mL recommended for older children and adults

– Based on early studies with whole virus vaccines showing increased fever risk

▪ Whole-virus IIVs are no longer used in the US since ~2000-2001 

– Replaced by split-virus and subunit IIVs

▪ However, the half-dose recommendation remained

▪ For many seasons prior to 2016-17, only IIVs licensed for this group were 
Fluzone/Fluzone Quadrivalent, at the 0.25mL dose  

Background: Influenza Vaccines for Young Children (6 
through 35 months)



▪ Four IIVs licensed for this age group as of January 2019

▪ Licensed dose volumes for this age group differ

– FluLaval Quadrivalent (IIV4, ID Biomedical Corp/GSK) 0.5 mL

– Fluarix Quadrivalent (IIV4, GSK) 0.5mL

– Afluria Quadrivalent (IIV4, Seqirus) 0.25 mL

– Fluzone Quadrivalent (IIV4, Sanofi Pasteur) 0.25 mL or 0.5 
mL

▪ Some potential for confusion regarding doses

Influenza Vaccines for Children 6 through 35 months



Additional CDC Resources
▪ CDC Influenza homepage:  https://www.cdc.gov/flu/

▪ Influenza surveillance:  https://www.cdc.gov/flu/weekly/fluactivitysurv.htm

▪ Influenza vaccination coverage:  https://www.cdc.gov/flu/fluvaxview/index.htm

▪ For Professionals: https://www.cdc.gov/flu/professionals/index.htm

– Vaccination homepage: 
https://www.cdc.gov/flu/professionals/vaccination/index.htm

– 2019-20 ACIP Influenza Recommendations:   
https://www.cdc.gov/mmwr/volumes/68/rr/rr6803a1.htm

– Antiviral homepage: 
https://www.cdc.gov/flu/professionals/antivirals/index.htm

▪ For Children (created by CDC and endorsed by the AAP):  activity book

– https://www.cdc.gov/phpr/readywrigley/documents/ready_wrigley_flu.pdf

https://www.cdc.gov/flu/
https://www.cdc.gov/flu/weekly/fluactivitysurv.htm
https://www.cdc.gov/flu/fluvaxview/index.htm
https://www.cdc.gov/flu/professionals/index.htm
https://www.cdc.gov/flu/professionals/vaccination/index.htm
https://www.cdc.gov/mmwr/volumes/68/rr/rr6803a1.htm
https://www.cdc.gov/flu/professionals/antivirals/index.htm
https://www.cdc.gov/phpr/readywrigley/documents/ready_wrigley_flu.pdf
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THE AAP COMMITTEE ON INFECTIOUS DISEASES

(COID) 

• Reviews influenza epidemiology, vaccines, antivirals

• Provides recommendations for influenza prevention, 
diagnosis and treatment in children

Recommendations are 
reviewed and approved by 
- COID members
- 9 AAP Committees
- 6 Councils
- 17 Sections
- AAP Board of Directors





2019-2020 RECOMMENDATIONS

Early release:
September 2, 2019

Publication: 
October issue of 
Pediatrics

https://pediatrics.aappublications.org/content/early/2019/08/29/peds.2019-2478

https://pediatrics.aappublications.org/content/early/2019/08/29/peds.2019-2478




AAP RECOMMENDATIONS/UPDATES FOR 2019-2020 
SEASON

• Aligned with CDC ACIP recommendations

• IIV and LAIV are recommended for children 
this season

• Vaccines for children – all quadrivalent

• New formulations of IIV for children 6-35 mo.

• Guidance on dosing for different age groups

• New antiviral medication for children



Influenza: Who Should Get Vaccinated

• Everyone who is at least 6 months of age 
(UNIVERSAL)

• People who are at high risk of developing serious 
complications
– Children < 5 and people > 65 years
– People who have certain medical                                         

conditions including asthma, chronic lung                                     
or heart disease, immunosuppression,                                     
neuromuscular disease, obesity, diabetes

– Pregnant women
• Household contacts and caregivers of people with 

high risk medical conditions
• Health Care Personnel!



Children < 5 years

Pregnant Women

Health Care Personnel

Special Populations at Risk for Complications 
with Influenza

Household Contacts and Caregivers of 
High-Risk Persons and Children 

Persons > 65 years 

Underlying Medical Conditions

- Asthma and other chronic lung 
diseases

- Cardiovascular disease
- Immune suppression
- Diabetes and other metabolic 

disorders
- Hemoglobinopathies
- Chronic renal disease
- Neuromuscular dysfunction or 

aspiration risk
- Aspirin use



• Annual universal influenza immunization is 
recommended with any licensed influenza vaccine 
appropriate for age and health status (no preference)

• No preference for IIV over LAIV  for the 2019-20 season

• Vaccination should occur before the onset of influenza 
activity in the community 

• Offer vaccination as soon as it becomes available for 
those needing 2 doses, and complete ideally by the end 
of October

• Vaccination should continue to be offered as long as 
influenza viruses are circulating

AAP Influenza Vaccination Recommendations 
2019-2020





RATIONALE FOR RECOMMENDATIONS

DATA REVIEWED BY AAP (SPRING 2019)

1) 2018-2019 preliminary VE* in US

2) 2018-2019 preliminary VE for LAIV - Outside US 

3) 2017-2018 final VE Outside US

4) Consideration that no additional VE data would be 
available until end of the 2018-19 influenza season

5) Importance of harmonization with ACIP

NOTE: Vaccine recommendations can be revised based 
on additional VE data that becomes available

VE: Vaccine effectiveness (against influenza MAI)



INFLUENZA VACCINE RECOMMENDATIONS 2013-2020

Year ACIP AAP Comment

2013-14 IIV / LAIV IIV / LAIV LAIV4 introduced 2013 
No VE for LAIV against 
H1N1 reported in US (CDC)

2014-15 IIV / LAIV IIV / LAIV

2015-16 IIV / LAIV IIV / LAIV

2016-17 IIV IIV LAIV not recommended by 
ACIP or AAP2017-18 IIV IIV

2018-19 IIV / LAIV IIV / LAIV in children 
who would 
otherwise not 
receive IIV

Majority of vaccine used 
was IIV

2019-2020 IIV / LAIV IIV / LAIV All pediatric vaccines 
quadrivalent



SUMMARY OF CDC US VE 
(2010-2016 SEASONS)

A(H1/N1)pdm09

• LAIV was better than no vaccine for 2-17 y/o in pooled US 
studies; and in non-US studies in meta-analysis

• IIV better than LAIV for all age groups in the US

• No US VE data for LAIV since 2015, or with A/Slovenia (in LAIV4 
since 2017-18, used in UK, Finland, Canada)

H3N2

• LAIV = IIV, except for 2-4 yr olds where IIV better in US-pooled

B strains

• LAIV equal or maybe better than IIV (not significant)
There are 13 licensed influenza vaccines. Recommendations for individual influenza vaccines are not generally 
based upon comparative effectiveness data.



US VE 2018-2019 FOR ALL VACCINE TYPES

(MOSTLY IIV)

https://www.cdc.gov/flu/vaccines-work/2018-2019.html

https://www.cdc.gov/flu/vaccines-work/2018-2019.html


US ADJUSTED VE BY YEAR FOR CHILDREN AGES
6 MO-8Y AND 9-17 Y

Year
H1N1

6m-8 y / 9-17y
H3N2

6m-8y / 9-17y
B

6m-8y / 9-17y
A & B

6m-8y / 9-17y
2018-19a

(Preliminary
)

60 (48, 69)  
20 (-24, 48)

25 (1, 43)
3 (-30, 28) n/a

49 (38,58)
6 (-22,27)

2017-18b

87 (71, 95) 
70 (46, 67) 

54 (33,69)
18 (-6,36) 

77 (49, 90) 
28 (1,35) 

68 (65, 77)
32 (16,44) 

2016-17b n/a
49 (28, 64)
33 (7, 52)

73 (54,84)
37 (1,60)

57 (43, 68)
36 (15, 52)

2015-16c

IIV

LAIV

60 (47, 70)
5 (-47, 39)

a. Mostly IIV     b. IIV only      c.2-17 year olds



REPORTS OF VE OUTSIDE US 2018-2019



UK LAIV ADJUSTED VE BY YEAR FOR CHILDREN 
AGES 2-17

a.. Kissling Esther, Rose Angela, Emborg Hanne-Dorthe, Gherasim Alin, Pebody Richard, Pozo Francisco, Trebbien Ramona, Mazagatos Clara, Whitaker Heather, Valenciano Marta, European IVE group. Interim 
2018/19 influenza vaccine effectiveness: six European studies, October 2018 to January 2019. EuroSurveill.2019;24(8):pii=1900121. https://doi.org/10.2807/1560-7917.ES.2019.24.1900121

b. Public Health England. Influenza vaccine effectiveness (VE) in adults and children in primary care in the United Kingdom (UK): provisional end-of-season results 2017-18. July 2018. 
https://www.gov.uk/government/publications/influenza-vaccine-effectiveness-seasonal-estimates.

Dc Public Health England. Influenza vaccine effectiveness in adults and children in primary care in the UK: provisional end of season results 2016 to 2017. https://www.gov.uk/government/publications/influenza-
vaccine-effectiveness-seasonal-estimates.

D  Public Health England. Influenza vaccine effectiveness in adults and children in primary care in the UK: provisional end of season results 2015 to 2016. https://www.gov.uk/government/publications/influenza-
vaccine-effectiveness-seasonal-estimates.

Year H1N1 H3N2 B A & B
2018-19 

(Interim) a

87 (4, 100) n/a n/a 58 (-111, 92)

2017-18b 90.3 (16.4, 98.9) -75.5 (-289.6, 21) 60.8 (8.2, 83.3)
26.9 (-32.6, 59.7)

Preliminary was: 
53 (-56, 86)

2016-17c n/a 57 (7.7, 80) 78.6 (-86, 97.5) 65.8 (30.3, 83.2)

2015-16d 57.6 (25.1, 76)

https://www.eurosurveillance.org/search?value1=Esther+Kissling&option1=author&noRedirect=true
https://www.eurosurveillance.org/search?value1=Angela+Rose&option1=author&noRedirect=true
https://www.eurosurveillance.org/search?value1=Hanne-Dorthe+Emborg&option1=author&noRedirect=true
https://www.eurosurveillance.org/search?value1=Alin+Gherasim&option1=author&noRedirect=true
https://www.eurosurveillance.org/search?value1=Richard+Pebody&option1=author&noRedirect=true
https://www.eurosurveillance.org/search?value1=Francisco+Pozo&option1=author&noRedirect=true
https://www.eurosurveillance.org/search?value1=Ramona+Trebbien&option1=author&noRedirect=true
https://www.eurosurveillance.org/search?value1=Clara+Mazagatos&option1=author&noRedirect=true
https://www.eurosurveillance.org/search?value1=Heather+Whitaker&option1=author&noRedirect=true
https://www.eurosurveillance.org/search?value1=Marta+Valenciano&option1=author&noRedirect=true
https://www.eurosurveillance.org/search?value1=European+IVE+group&option1=author&noRedirect=true
https://www.eurosurveillance.org/content/ecdc
https://doi.org/10.2807/1560-7917.ES.2019.24.1900121
https://www.gov.uk/government/publications/influenza-vaccine-effectiveness-seasonal-estimates
https://www.gov.uk/government/publications/influenza-vaccine-effectiveness-seasonal-estimates
https://www.gov.uk/government/publications/influenza-vaccine-effectiveness-seasonal-estimates


PEDIATRIC VACCINES 2019-2020 
Vaccine Presentation Indication Antigen content

IIV4 Egg based

Afluria 
(Seqirus)

0.25 ml PFS
0.5 ml PFS
5 ml MDV

6-35 mo
> 36 mo
> 6 mo

7.5 ug/0.25 ml
15 ug/0.5 ml

Fluarix (GSK) 0.5 ml PFS > 6 mo 15 ug/0.5 ml

FluLaval 
(ID biomedical)

0.5 ml PFS
5 ml MDV

> 6 mo
> 6 mo

15 ug/0.5 ml

Fluzone 
(Sanofi)

0.25 ml PFS
0.5 ml PFS
0.5 ml SDV
5 ml MDV

6-35 mo
> 6 mo
> 6 mo
> 6 mo

7.5 ug/0.25 ml
15 ug/0.5 ml

ccIIV4 Cell culture based

Flucelvax (Seqirus) 0.5 ml PFS
5 ml MDV

> 4 yr
> 4 yr

15 ug/0.5 ml

LAIV4 - Live attenuated influenza vaccine – Egg based

FluMist (AztraZeneca) 0.2 ml PF Sprayer > 2 yr 10 6.5-7.5 fluorescent focus units



NEW VACCINE FORMULATIONS FOR

INFANTS 6-35 MONTHS

2018

Fluarix and Flulaval IIV4

Licensed for > 6 mo at 0.5 ml/dose

October 2018

Afluria IIV4

0.25mL/dose for children 6-35 mo

0.5mL PFS for ≥36 mo

5 ml/dose MDV for > 6 mo

January 2019

Fluzone IIV4

0.5 ml/dose licensed for > 6 mo

In addition to 0.25 ml/dose

• Available vaccines (PFS):

• Fluarix: 0.5mL

• FluLaval: 0.5 mL

• Afluria: 0.25 mL

• Fluzone: 0.25 mL and 0.5 mL

• Based on clinical studies showing 
equivalent efficacy and no increase in 
reactogenicity

• ANY OF THESE FORMULATIONS AND 
DOSE VOLUMES CAN BE USED, AAP has 
no preference



NUMBER OF VACCINE DOSES FOR CHILDREN

a The 2 doses need not have been received 
during the same season or consecutive seasons.

b Administer 2 doses based on age at receipt of 
the first dose of influenza vaccine during the 
season. Children who receive the first dose 
before their ninth birthday should receive 2 
doses, even if they turn 9 years old during the 
same season.



CONTRAINDICATIONS AND PRECAUTIONS IIV

Source: MMWR, 2019



CONTRAINDICATIONS AND PRECAUTIONS LAIV

Source: MMWR, 2019



EGG ALLERGY AND FLU VACCINES

• Egg allergy does not increase risk of anaphylactic reaction to 
vaccination with inactivated influenza vaccines*.

• Children with egg allergies can receive any licensed, 
recommended vaccine that is age appropriate, with no 
special precautions than those recommended for other 
routine vaccines.

• Children with a history of severe allergic reaction to egg 
(anaphylaxis)
• “Vaccine administration should be supervised by a health care 

provider who is able to recognize and manage severe allergic 
conditions.”

*Based on 28 studies evaluating 4,315 egg-allergic subjects (656 with severe allergies)



OPTIONS TO IMPROVE INFLUENZA VACCINATION IN

PEDIATRICS

• Make vaccine easily accessible for all children (send 
alerts when vaccine is available, accept walk-ins, set 
up vaccination clinics, extended hours, vaccination at 
well-checks and prior to discharge from 
hospitalization)

• Standing orders

• Cover all family members/parents

• Work with other venues

• Document administration

• Vaccination of contacts and health care workers



DIAGNOSIS OF INFLUENZA

• Most reliable through laboratory confirmation 
with molecular detection assays (PCR)

• Rapid influenza molecular assays now 
available, some CLIA certified – point of care

• Consider influenza activity in the community 
and consistent clinical presentation 



Comparison of Types of Influenza Diagnostic Tests
Ordered by Typical Processing Time

Influenza 
Diagnostic Test

Method Availability
Typical 

Processing 
Time

Sensitivity

Distinguishing 
Subtype 

Strains of 
Influenza A

Cost

Rapid influenza 
diagnostic tests1

Antigen 
detection

Wide <15 minutes 10-70% No $

Rapid influenza 
molecular assays2

RNA 
detection

Wide <20 minutes 86-100% No $$$

Nucleic Acid 
Amplification Tests 
(including RT-PCR)

RNA 
detection

Limited 1-8 hours 86-100% Yes $$$

Direct and indirect 
Immunofluorescence 

assays

Antigen 
detection

Wide 1-4 hours 70-100% No $

Rapid cell culture 
(shell vials and cell 

mixtures)

Virus 
isolation

Limited 1-3 days 100% Yes $$

Viral cell culture
Virus 

isolation
Limited 3-10 days 100% Yes $$

1- Some rapid influenza molecular assays are CLIA-waived, depending on the specimen
2- Commercial rapid immunoassay diagnostic tests are CLIA-waived
Adapted from the Centers for Disease Control and Prevention (CDC) Guidance for clinicians on the use of rapid influenza diagnostic 
tests.  http://www.cdc.gov/flu/professionals/diagnosis/clinician_guidance_ridt.htm.
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CLINICAL PRESENTATION OF INFLUENZA IN CHILDREN

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 NJ. Lancet. 1999;354:1277-1282.



INFLUENZA COMPLICATIONS IN CHILDREN

• Primary influenza pneumonia: Sudden onset of fever, chills/rigors, 
headache, malaise, myalgia, non-productive cough, sore throat, 
congestion, rhinitis

• Invasive secondary bacterial infections with Staph aureus (MRSA, 
MSSA), Pneumococcus, Group A Streptococcus, H. influenzae

• Exacerbation of asthma (CLD) or heart disease

• Encephalopathy, febrile seizures, seizures, post-infectious 
encephalitis, Guillain Barre syndrome

• Acute myositis, otitis media, croup,                                       
bronchiolitis, pneumonia

• Myocarditis 

• Sepsis like syndrome in neonates

• Reye syndrome if combined with aspirin



COMPLICATIONS OF INFLUENZA

• Children <5 years: influenza-related illness is a common 
cause of visits to medical practices and emergency 
departments.

• Children aged <2 years: Rates of influenza-associated 
hospitalization are similar to those in the elderly and other 
high-risk groups.

• In the US, ~ 1% of influenza illnesses result in hospitalization.

• Deaths among children due to co-infection with influenza 
and Staphylococcus aureus, particularly MRSA.

• Antibiotic treatment is recommended in cases of pneumonia 
or sepsis.





• ~ 21% associated with A(H3N2) virus, 18% with A(H1N1)pdm09, 21% 
with an influenza A virus for which no subtyping was performed, 37% 
with an influenza B virus.

• The mean age was 7.1 years (range = 8 weeks–17 years).

• 57% of children died after admission to the hospital. 

• Among children with known medical history, 49% were previously 
healthy, with NO underlying medical condition placing them at high 
risk for influenza-related complications.

• 78% were NOT vaccinated, among the children who were eligible for 
influenza vaccination.

MMWR  June 8, 2018, Vol 67, No. 22

PEDIATRIC INFLUENZA DEATHS 2017-18



INFLUENZA VACCINATION CAN PROTECT AGAINST SEVERE

INFLUENZA AND DEATH

• PICU Hospitalization 

– 44 cases, 172 PICU controls, 93 community controls among children 6 
mo-17 yrs, in 21 PICUs in US, 2010-2012 (PALISI)

– Vaccinated children were 74% (95% CI 19-91%) or 82% (95% CI 23-
96%) less likely to be admitted to PICU for influenza vs. PICU or 
community controls

– 1 dose only (when 2 needed), was NOT protective

• Death

– 359 influenza associated deaths among children 6 mo to 17 years

– 26% received flu vaccine vs. 48% in comparative survey cohort

– Overall VE against death: 65% (95% CI 54%-74%)

– Children with high-risk conditions VE: 51% (95% CI 31%-67%)

– Children without high risk conditions VE: 65% (95% CI 47% to 78%)

Ferdinands et al. J Infect Dis 2014; Flannery et al. Pediatrics 2017



ANTIVIRALS FOR INFLUENZA

Drug 

(Trade 

Name) Virus Route Treatment  a,b

Chemopro

phylaxis d Adverse Effects

Oseltamivir

(Tamiflu)

A and B PO Birth or olderc > 3 mo Nausea, vomiting

Zanamivir

(Relenza)

A and B Inhalation > 7 y > 5 y Bronchospasm

Peramivir

(Rapivab)

A and B IV > 2 y NA Diarrhea; some reports of 

skin reactions.

Neuropsychiatric events

Boloxavir

(Zofluxa) A and B
PO > 12 yr NA

a. Treatment within 48 hr of onset of illness has greatest effect in reduction of symptoms and duration of illness
b. No antiviral is specifically approved for severe influenza, but observational studies support effect on reduction of complications, and 

most experts support use
c. FDA approved for children 2 wk of age and older but AAP supports use from birth in term and preterm infants
d. Chemoprophylaxis: High risk children who cannot get vaccinated or may not respond to vaccine; within 2 weeks after vaccination if 

circulation of influenza, contacts of HR patients, control of outbreaks



AAP RECOMMENDATIONS FOR TREATMENT OF

INFLUENZA IN CHILDREN

• Does not require laboratory confirmation

• Offer antiviral treatment ASAP* to children:

– Hospitalized for suspected influenza

– Hospitalized with severe, complicated, or progressive illness 
attributable to influenza regardless of duration

– With suspected influenza of any severity and at high risk for 
complications

• Consider treatment ASAP

– In any healthy child with suspected influenza

– Healthy children with suspected influenza who live with high risk 
persons at home

* Regardless of duration of symptoms



CHILDREN AT HIGH RISK OF INFLUENZA COMPLICATIONS –
TREATMENT OF SUSPECTED OR CONFIRMED INFLUENZA

• Children < 5 years, especially if < 2 yr

• Children with chronic pulmonary, cardiovascular, renal, hepatic, 
hematologic, or metabolic disorders; neurologic or neurodevelopmental 
conditions

• Immunosuppression, including meds/HIV

• Pregnant women or postpartum during flu

• Long term aspirin therapy

• American Indian and/or Alaskan native

• Extreme obesity (BMI > 40)

• Residents of chronic facilities or nursing homes

• Hospitalized patients at high risk of complications



CONCLUSIONS

• AAP recommends influenza vaccine for everyone > 6 months of age

• IIV or IIV can be administered this season, no preference

• All pediatric vaccines are now quadrivalent and can be administered as 
indicated

• 0.25 ml and 0.5 ml formulations for infant 6-35 months of age can be 
used, no preference

• Two doses recommended for first time or previously incomplete 
immunization in children 6 months to 8 years of age

• Groups at risk for complications of influenza need to be immunized

• Complete vaccination by end of October, continue to vaccinate through 
season

• No special precautions for egg allergy



CONCLUSIONS

• Three neuraminidase inhibitors (Oseltamivir, Zanamivir and 
Peramivir) and one endonuclease inhibitor (Baloxavir) are 
available in different formulations (PO, Inhaled, IV) and 
recommended for treatment of influenza in:

– Hospitalized

– High risk conditions

– Severe and progressive influenza

– Contacts of high-risk persons

– Healthy children who could benefit from treatment based 
on clinician’s assessment

• Antiviral prophylaxis is an option in specific situations



Source: Google images

Thank you!



To Ask a Question

❑ Using the Webinar System

• Click the Q&A button in the webinar

• Type your question in the Q&A box

• Submit your question in the Q&A box

❑ CDC Media: media@cdc.gov or 404-639-3286

❑ Patients, please refer your questions to your healthcare provider.



When:  A few days after the live call

What:  All call recordings (audio, webinar, and transcript)

Where:  On the COCA Call webpage https://emergency.cdc.gov/coca

Today’s webinar will be archived

https://emergency.cdc.gov/coca


Continuing Education for this COCA Call

All continuing education (CME, CNE, CEU, CECH, ACPE, CPH, and AAVSB/RACE) for COCA 
Calls are issued online through the CDC Training & Continuing Education Online 
system (http://www.cdc.gov/TCEOnline/).

Those who participated in today’s COCA Call and who wish to receive continuing 
education  should complete the online evaluation by October 29, 2019 with the course 
code WC2922. 

Those who will participate in the on demand activity and wish to receive continuing 
education should complete the online evaluation between October 29, 2019 and 
October 29, 2021 will use course code WD2922 .

Continuing education certificates can be printed immediately upon completion of 
your online evaluation. A cumulative transcript of all CDC/ATSDR CE’s obtained 
through the CDC Training & Continuing Education Online System will be maintained 
for each user. 

http://www.cdc.gov/TCEOnline/


Join Us For Our Next COCA Call

Thursday, October 24, 2019

2:00 p.m. Eastern 

New Interim Guidance Related to Enhanced Barrier Precautions in 
Nursing Homes to Prevent the Spread of Multi-drug Resistant 

Organisms



Provides comprehensive CDC guidance so 
clinicians can easily follow 
recommendations.

Monthly email that provides information on 
CDC training opportunities, conference and 
training resources located on the COCA 
website, the COCA Partner Spotlight, and the 
Clinician Corner.

Promotes COCA Calls and contains all 
information subscribers need to 
participate in COCA Calls. COCA Calls are 
done as needed.

COCA Products & Services



CDC's primary method of sharing cleared 
information about urgent public health 
incidents with public information officers; 
federal, state, territorial, and local public 
health practitioners; clinicians; and public 
health laboratories.

Informs clinicians of new CDC resources 
and guidance related to emergency 
preparedness and response. This email is 
sent as soon as possible after CDC 
publishes new content.

Monthly email that provides new CDC & 
COCA resources for clinicians from the 
past month and additional information 
important during public health 
emergencies and disasters.

COCA Products & Services



http://emergency.cdc.gov/coca 

Receive information 
about:

• Upcoming COCA Calls

• Health Alert Network 
notices

• CDC public health 
activations

• Emerging health threats

• Emergency 
preparedness and 
response conferences 
and training 
opportunities

Join COCA’s 
Mailing List!

http://emergency.cdc.gov/coca


Join us on 
Facebook!



Thank you for joining!

Centers for Disease Control and Prevention 
Atlanta, Georgia

http://emergency.cdc.gov/coca 

http://emergency.cdc.gov/coca

