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� Contagious respiratory illness caused by
influenza viruses

� Seasonal influenza causes yearly winter epidemics

� Pandemics are sporadic, unpredictable � Pandemics are sporadic, unpredictable 
– Caused by novel influenza A viruses 

� Spread from person to person and cause human illnes s
� Most of the population is susceptible 

� Hallmark of influenza viruses is their ability to 
undergo change
– Drift – gradual changes through point mutations acqu ired 

during virus replication
– Shift – exchange of entire gene segments
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� Acute febrile respiratory infection characterized by
� Abrupt onset fever, chills, muscle aches,  

headache, fatigue
� Cough, sore throat, runny nose
� GI symptoms more often in children

– Sepsis-like syndrome in infants
� Complications� Complications

– Primary viral pneumonia
– Secondary bacterial pneumonia
– Worsening of underlying illness, e.g. asthma, 

CHF
� Definitive diagnosis, when testing indicated, 

requires testing by rRT-PCR or culture
� Rapid influenza test sensitivity suboptimal
� Clinical spectrum varies with different influenza 

viruses
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� Incubation period 1-4 days, median 2 days
� Duration of virus shedding

– Begins day prior to illness onset
– Most outpatients with shedding through day 5 from o nset

� Most done with shedding after 7 days, some longer
� Longer shedding in hospitalized persons and immune � Longer shedding in hospitalized persons and immune 

compromised – up to 10 days to months for most sever ely 
immune deficient

� Little if any shedding in stool – only rare cases 
detected
– Some 2009 H1N1

� Viremia thought to be rare
� Pathogenesis may differ for human infections with 

animal-origin influenza viruses, such as avian and 
swine influenza viruses
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� Vary substantially from year to year

� Difficult to predict severity or timing

� 5% - 20% of US population infected
� highest illness rates in children
� highest complication rates in elderly� highest complication rates in elderly

� Range of 3,349-48,614 (average 23, 607) 
influenza-related deaths 

� 2.7 times higher when H3N2 prominent 
� ~90% among 65 and older
� Recently updated 1976-2007 in MMWR (Aug 20, 2010)

� Annual average of 220,000 hospitalizations
� About 50% in 65 and older



�!�	"�
���
��	��	���#	$�%�	�����	���	�!�	"�
���
��	��	���#	$�%�	�����	���	
&���
��	$����
�����
����	���	!��
��	����	'����	&���
��	$����
�����
����	���	!��
��	����	'����	

���#���#��'����	(�)	'����	(�)	����)	*�	'��	+��������)	*�	'��	+����
Outcome and age group Mid-level Range Estimated Range

Illnesses

0-17 years 20,000,000 14  -28 million

18-64 years 35,000,000 25 - 52 million

65 and older 6,000,000 4 - 9 million

Total illnesses 61,000,000 43 - 89 million

HospitalizationsHospitalizations

0-17 years 87,000 62 - 128 thousand

18-64 years 160,000 114 - 235 thousand

65 and older 27,000 19 - 40 thousand

Total hospitalizations 270,000 195 - 403 thousand

Deaths

0-17 years 1,280 910 - 1880

18-64 years 9,570 6,800 – 14,040

65 and older 1,620 1,160 - 2,380

Total deaths 12,470 8,870  - 18,300



Estimated number and proportion of deaths in Estimated number and proportion of deaths in 
persons <65 years of age in the United States for persons <65 years of age in the United States for 

seasonal and pandemic influenza*seasonal and pandemic influenza*

Pandemic/season Total Estimated 
Deaths*

% deaths <65 years*

1918 H1N1 Pandemic (b) 546,000 99%

1957-58 H2N2 Pandemic (b) 66,000 36%

1968-69 H3N2 Pandemic (b) 36,400 48%1968-69 H3N2 Pandemic (b) 36,400 48%

1976-2007 Seasonal (c) 23,607 10%

2009-10 H1N1 Pandemic (d) 12,470 87%

*aThe methods of estimating influenza deaths between pandemics and for seasonal influenza 
varied considerably. Estimates are not directly comparable, but are included to illustrate the wide 
range in potential impact.
bEstimated excess pneumonia and influenza deaths attributed to influenza.
cEstimated excess respiratory and circulatory deaths attributed to influenza.
dEstimated 2009 pandemic H1N1 influenza attributable deaths. Available at: 
http://www.cdc.gov/h1n1flu/estimates_2009_h1n1.htm
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Those at higher risk for flu complications include:
� Children younger than 5 years old, but especially c hildren 

younger than 2 years old 
� Adults and children who have: 

– asthma 
– neurological and neurodevelopmental conditions – neurological and neurodevelopmental conditions 
– chronic lung disease, including asthma 
– heart disease 
– blood disorders 
– endocrine disorders, such as diabetes
– kidney, liver, and metabolic disorders 
– weakened immune systems due to disease or medicatio n 
– people younger than 19 years old who are receiving long-term aspirin 

therapy
– pregnant women
– people aged 65 years or older
– severely obese persons



Prevalence, Novel H1N1 Deaths

Prevalence, General US Pop

Prevalence, Hospitalized H1N1 Patients
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� Disproportionate number of obese, 

particularly morbidly obese, among 
severely ill during 2009 H1N1 pandemic

� Morbid obesity (BMI � 40) was associated 
with hospitalization, and possibly death, with hospitalization, and possibly death, 
due to 2009 H1N1 infection among adults 
without chronic medical conditions

� Additional studies with larger samples of 
patients and appropriate comparison 
groups are needed

Morgan OW, et al.  PLOS ONE, 2010
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Race/Ethnicity
Influenza Season

2009* 2009-10**

White, non-Hispanic 3.0 16.3

Black, non-Hispanic 10.9 29.7

Hispanic 8.2 30.7

Asian/Pacific Islander 8.1 12.5

American 
Indian/Alaska Native 4.1 32.7

*2009: April 15 - August 31, 2009 
**2009-10: September 1, 2009 - January 26, 2010 



6��	&����
	�������	�
�����6��	&����
	�������	�
�����

� Loeb, et al. A Cluster Randomized Trial of 
Vaccinating Children in Hutterite Colonies 
against Influenza. JAMA 2010
– Blinded study
– Assessed the effects of influenza vaccination of 

children on influenza in the children and among children on influenza in the children and among 
unvaccinated contacts

� Colonies randomized to vaccinating school aged 
children 3-15 yo with either influenza vaccination o r 
hepatitis A vaccine

� Nurses made weekly visits to colonies to collect sw abs 
from ill persons of any age for RT-PCR testing
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�� 46 of 187 colonies randomized46 of 187 colonies randomized
–– 22 to influenza vaccine, 24 to hepatitis A vaccine22 to influenza vaccine, 24 to hepatitis A vaccine

�� 947 children received a study vaccine947 children received a study vaccine
–– 502 flu vaccine, 445 hepatitis vaccine502 flu vaccine, 445 hepatitis vaccine

�� 2,326 others in the colonies evaluated for indirect  effect2,326 others in the colonies evaluated for indirect  effect
�� Study vaccination rate: Study vaccination rate: 83%83% influenza, 79% hepatitis influenza, 79% hepatitis 
�� 294 received flu vaccine outside of 294 received flu vaccine outside of thethe studystudy

–– Two were 3Two were 3--15 years15 years
–– 292 of 2326 (292 of 2326 (12.6%12.6%) of non) of non--school aged children vaccinatedschool aged children vaccinated

�� Among Among nonnon--study vaccine study vaccine participantsparticipants
–– 3% PCR + in flu vaccine group 3% PCR + in flu vaccine group vsvs 8% PCR + in hepat itis A 8% PCR + in hepatitis A 

vaccine groupvaccine group
–– VE 61% VE 61% (8(8--83%) 83%) after adjusting for vaccination rates among after adjusting for vaccination rates among 

nonnon--school children population and for cluster ran domized school children population and for cluster randomiz ed 
designdesign

�� Among the 3Among the 3--15 year olds, 15 year olds, VE 55%VE 55% ((--21% 21% -- 84%)84%)
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�� Confirms results from Monto Tecumseh study from 196 8 Confirms results from Monto Tecumseh study from 196 8 
pandemicpandemic
–– Influenza vaccination of children to high levels re sults in Influenza vaccination of children to high levels re sults in 

indirect protection to others in the communityindirect protection to others in the community
–– Both obtained similarly high vaccination rates in c hildren Both obtained similarly high vaccination rates in c hildren 

target group (about 80%)target group (about 80%)
–– Large differences between control and intervention group Large differences between control and intervention group 

vaccination ratesvaccination ratesvaccination ratesvaccination rates

�� Vaccine with similar VE (though not SS) in vaccinat ed Vaccine with similar VE (though not SS) in vaccinat ed 
children as in the communitychildren as in the community

�� Two additional years data forthcomingTwo additional years data forthcoming
–– 20092009--11 influenza seasons 11 influenza seasons 
–– Did not randomize 2009 H1N1 vaccineDid not randomize 2009 H1N1 vaccine



�� Study participants and designStudy participants and design
–– Bangladesh, 2004Bangladesh, 2004--0505
–– Randomized controlled trialRandomized controlled trial
–– 340 pregnant women received either influenza vaccin e or 340 pregnant women received either influenza vaccin e or 

pneumococcal polysaccharide vaccine (control) durin g 3pneumococcal polysaccharide vaccine (control) durin g 3rdrd

trimestertrimester
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pneumococcal polysaccharide vaccine (control) durin g 3pneumococcal polysaccharide vaccine (control) durin g 3
trimestertrimester

–– FollowFollow--up through pregnancy and first 6 months aft er birthup through pregnancy and first 6 months after birth

�� OutcomesOutcomes
–– Febrile respiratory illness among infantsFebrile respiratory illness among infants
–– LabLab--confirmed influenza among infantsconfirmed influenza among infants
–– Febrile respiratory illness among mothersFebrile respiratory illness among mothers

* K Zaman et al. N Engl J Med 2008
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* K Zaman et al. 
N Engl J Med 2008
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� Primary means to prevent 

influenza and its complications
� Seasonal influenza vaccination 

recommended for all persons 6 
months of age and older

� Primary means to protect <6 
months is vaccination of months is vaccination of 
household members and out-of-
home caregivers

� Yearly updated vaccine strains 
and recommendations

� Recommendation for vaccination 
by a healthcare provider is a key 
factors in patients’ decisions to 
get vaccinated
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� Inactivated vaccines
� Intramuscular injection
� First approved for used in 1945 in U.S.
� Used in persons > 6 months old
� Different manufactures, including 1 with a high dos e vaccine 

for adults 65 years and older

� Live, attenuated vaccines (LAIV)
� Licensed in U.S. 1999� Licensed in U.S. 1999
� Approved for healthy non-pregnant persons 2-49 year s 

– Persons at high risk of influenza-complications are not 
recommended to receive LAIV

� Health care personnel and contacts of high risk can take 
FluMist

� Only contraindicated in persons working with those who are 
so immune suppressed as to require a protected envi ronment

� Both types
� Updated annually, yearly vaccination needed
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� Inactivated vaccine
– Mild reactions most common: redness and soreness at  

injection site
– Uncommon: body aches and fever, occulo-respiratory 

syndrome 
– Rare: Guillian Barre Syndrome

� Estimated risk in some years 1-2 per million vaccin ees

� Live, attenuated vaccine
– Children – rhinnitis, cough, fever, heachache/muscle aches, 

�
– Children – rhinnitis, cough, fever, heachache/muscle aches, 

occassional wheezing, abdominal pain or vomitting
– Adults – rhinnitis, sore throat, cough, chills, head ache

� All US licensed vaccines are egg-derived
– Contraindicated for persons with severe egg allergi es 

� Severe allergic reactions rare with either vaccine
� Safety monitored every year through Vaccine 

Adverse Events Reporting System (VAERS) and 
other systems

� Covered by the National Vaccine Injury 
Compensation Program (VICP)
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�� Only one vaccine this year, not twoOnly one vaccine this year, not two
�� First year: all 6 months and older First year: all 6 months and older 

recommended for annual vaccinationrecommended for annual vaccination
�� Vaccine strains:Vaccine strains:

–– A/California/7/2009A/California/7/2009--like H1N1 like H1N1 
�� Same strain as 2009 Same strain as 2009 monovalentmonovalent vaccinevaccine

–– A/Perth/16/2009A/Perth/16/2009--like H3N2like H3N2
�� New H3N2 strain for Northern HemisphereNew H3N2 strain for Northern Hemisphere

–– B/Brisbane/60/2008B/Brisbane/60/2008
�� Was in 2009Was in 2009--10 seasonal vaccine10 seasonal vaccine

�� This summer, all 3 strains identified in  US This summer, all 3 strains identified in  US 
and internationallyand internationally



2006:2006:
�� Children aged 6 months through 59 monthsChildren aged 6 months through 59 months
�� Contacts (household and outContacts (household and out--ofof--home caregivers)  home caregivers) 

of children aged 0 months through 59 monthsof children aged 0 months through 59 months

2008:2008:

ACIP: Influenza Vaccination Recommendation ACIP: Influenza Vaccination Recommendation 
Changes for the US Over TimeChanges for the US Over Time

2008:2008:
�� All children aged 6 months through 18 yearsAll children aged 6 months through 18 years

2010:2010:
�� All persons 6 months of age and olderAll persons 6 months of age and older

In 2009-10 season, ~85% of population had an indication for vaccination.



Rationale: Recommendation to vaccinate all Rationale: Recommendation to vaccinate all 
people ages 6 months or olderpeople ages 6 months or older

� Annual influenza vaccination is a safe and effective  prevention 
measure that provides a potential benefit for peopl e in all age groups

� Morbidity and mortality occurs in all age groups, i ncluding among 
adults aged 19-49
– Already 50% had a recommendation, and 85% overall

� Some persons who have influenza complications 
– have no previously identified risk factors,
– have risk factors but are unaware that they should be vaccinated, – have risk factors but are unaware that they should be vaccinated, 

or
– might be at risk due newly identified risk factors,  such as morbid 

obesity or race/ethnicity

� A recommendation that all people ages 6 months or o lder receive an 
annual influenza vaccination 
– eliminates the need to determine whether each perso n has an indication for 

vaccination
– emphasizes the importance of preventing influenza a cross the population 

spectrum
– reduces potential barriers to increasing the number  of persons protected 

from influenza, including lack of awareness about v accine indications 
among persons at higher risk for influenza complica tions and their close 
contacts.
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Expected number of doses for 2010-11 season is appr oximately 160 million.
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�� SusceptibleSusceptible

�� Immune after natural infectionImmune after natural infection
–– Miller et al Miller et al –– London, UK (Lancet 2010)London, UK (Lancet 2010)

�� 21% seroconversion among <5 year olds21% seroconversion among <5 year olds
�� 42% among 542% among 5 --14 year olds14 year olds�� 42% among 542% among 5 --14 year olds14 year olds

–– Ross et al, Pittsburgh area (Ross et al, Pittsburgh area (PLoSPLoS Currents 2010)Currents 2010)
�� 28% seropositivity among 028% seropositivity among 0--9 year olds9 year olds

�� Immune after 2 doses of monovalent vaccineImmune after 2 doses of monovalent vaccine

�� Immune response after 1 dose of monovalent vaccine is Immune response after 1 dose of monovalent vaccine is 
less certainless certain
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�� After 1 dose of 2009 pandemic H1N1 monovalent vacci ne, After 1 dose of 2009 pandemic H1N1 monovalent vacci ne, 
hemagglutinin inhibition (HI) titers considered to be protective (hemagglutinin inhibition (HI) titers considered to be protective ( � 40) � 40) 
develop indevelop in
–– 81% of adults 65 years and older81% of adults 65 years and older
–– 90%90%--97% of older children and adults97% of older children and adults
–– 44%44%--93% of children 3 years 93% of children 3 years ---- 9 years9 years
–– 19%19%--92% of children ages 6 months92% of children ages 6 months------35 months35 months

�� Responses after 1 dose of children < 9 years old va ry across Responses after 1 dose of children < 9 years old va ry across 
studiesstudies
–– Some children who are currently recommended to rece ive 1 seasonal Some children who are currently recommended to rece ive 1 seasonal 

20102010--11 dose, AND who received no monovalent vacci ne doses, might 11 dose, AND who received no monovalent vaccine dos es, might 
benefit from 2 doses of 2009 H1N1 antigenbenefit from 2 doses of 2009 H1N1 antigen

�� After 2 doses, 73After 2 doses, 73--100% of infants and young childr en develop HI 100% of infants and young children develop HI 
titers considered to be protectivetiters considered to be protective
–– No increase in reactogenicity with second doseNo increase in reactogenicity with second dose

*Walter et al. Pediatrics 2006
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� Children aged 6 months--8 years whose vaccination 
status is unknown or who have never received 
seasonal influenza vaccine before (or who received 
seasonal vaccine for the first time in 2009--10 but  
received only 1 dose in their first year of vaccina tion) 
as well as children who did not receive at least 1 as well as children who did not receive at least 1 
dose of an influenza A (H1N1) 2009 monovalent
vaccine regardless of previous influenza vaccine 
history should receive 2 doses of a 2010--11 
seasonal influenza vaccine (minimum interval: 4 
weeks) during the 2010--11 season. 



Has the child ever 
received seasonal 

Did the child 
receive any 2009 

H1N1 monovalent 
vaccine?*

Administer two (2) doses 
this season†

Administer two (2)*doses 
this season†

NO/NOT SURE

NO/NOT SURE

YES
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Infants under 6 months of age No influenza vaccine

Children 6 months through 8 years of age Follow algo rithm below

Children 9 years of age and older One (1) dose

received seasonal 
influenza vaccine?

Was last year the 
child’s first  to 

receive seasonal 
influenza vaccine?

Did the child receive 
two (2) doses of  

seasonal influenza 
vaccine last year? 

Administer one (1) dose this 
season

Administer two (2) doses  
this season†

this season†

Administer one (1) dose this 
season

NO/NOT SURE

NO

NO

YES

YES

YES



��������	.�
�	$�����	!����	��	��������	.�
�	$�����	!����	��	
$�������
����$�������
���� 2$'3	'�
���� 2$'3	'�
����



$���$�����!���	 !���	-�-� �
������ �
��������!���	 !���	
���������	����������������	�������

�� Higher antibody titers compared with standardHigher antibody titers compared with standard--dose  dose 
vaccine in some studiesvaccine in some studies

–– significantly higher antibody responses to significantly higher antibody responses to 
influenza A vaccine strains influenza A vaccine strains vsvs standardstandard--dose TIV dose TIV 
vaccine for people � 65 years of age with or without vaccine for people � 65 years of age with or without 
underlying medical conditionsunderlying medical conditions 11underlying medical conditionsunderlying medical conditions

�� With an increased dose, there was an associated inc rease With an increased dose, there was an associated inc rease 
in injectionin injection--site site reactogenicityreactogenicity

–– Most injectionMost injection--site and systemic reactions were site and systemic reactions were 
mild and resolved within 72 hoursmild and resolved within 72 hours

�� FluzoneFluzone High Dose High Dose ((sanofisanofi--pasteurpasteur) ) 

–– US FDA approval US FDA approval –– December 2009December 2009

–– Option for US adults 65 years and older Option for US adults 65 years and older 
�� ������	
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�� BackgroundBackground

–– April 2010: Vaccination of children <5 April 2010: Vaccination of children <5 yoyo suspende d in suspended in 
Australia due to reports of febrile seizures during  a Australia due to reports of febrile seizures during  a 
mass vaccination campaignmass vaccination campaign

–– Also noted higher reports of fever in children 5Also noted higher reports of fever in children 5--8  years8 years
–– No prior years with similar incidenceNo prior years with similar incidence
–– Studies conducted in Australia and New Zealand Studies conducted in Australia and New Zealand 

found increase risk only associated with found increase risk only associated with FluVaxFluVax and and 
FluvaxFluvax Jr. brands of CSL vaccine, but not with other  Jr. brands of CSL vaccine, but not with other 
manufacturers’ vaccinesmanufacturers’ vaccines

–– Febrile seizures (FS) occurred median of 7 hours af ter Febrile seizures (FS) occurred median of 7 hours af ter 
vaccinationvaccination

–– Australian estimated risk FS in <5 Australian estimated risk FS in <5 yoyo 9/1000 9/1000 vaccineesvaccinees
–– AntigenicallyAntigenically equivalent trivalent vaccine approved in equivalent trivalent vaccine approved in 

USUS
Interim Findings, June 1, 2010,  Australian Government; 
Therapeutic Goods Administration, Australia, July 2, 2010
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� Potency:  Pass
� Endotoxin:  Pass
� Rabbit Pyrogenicity:  Pass
� Inactivation of Virions:  Pass� Inactivation of Virions:  Pass
� Disruption of Virions:  Pass
� Ongoing investigations to evaluate 

processes/reagents related to disruption of 
whole virions 
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� Afluria should not be used in children aged 6 months  
through 8 years*

� Other age-appropriate, licensed seasonal influenza 
vaccine formulations should be used for prevention vaccine formulations should be used for prevention 
of influenza in children aged 6 months through 8 
years

� *However, if no other seasonal TIV is available, us e 
in children aged 5 years through 8 years old who ar e 
at high risk of influenza related complications may 
be considered
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�� AfluriaAfluria (CSL/Merck) was approved by FDA in November 2009 (CSL/Merck) was approved by FDA in November 2009 
for use in persons � 6 monthsfor use in persons � 6 months

�� Only the single dose 0.5ml vaccine will be marketed  in US Only the single dose 0.5ml vaccine will be marketed  in US 
this yearthis year
–– Neither the 0.25 ml pediatric single dose preparati on nor Neither the 0.25 ml pediatric single dose preparati on nor 

the 5.0ml multithe 5.0ml multi--dose vials will be marketed in the  USdose vials will be marketed in the US
�� AfluriaAfluria package insert changes for 2010package insert changes for 2010 --20112011�� AfluriaAfluria package insert changes for 2010package insert changes for 2010 --20112011

�� Added information to Sections 5: Warnings and Precautions Added information to Sections 5: Warnings and Precautions 
section, 6: Adverse Reactions, and 8: Use in Specific section, 6: Adverse Reactions, and 8: Use in Specific 
PopulationsPopulations

5.1 Fever and Febrile Seizures: 5.1 Fever and Febrile Seizures: “Administration of CSL’s “Administration of CSL’s 
2010 Southern Hemisphere influenza vaccine has been  2010 Southern Hemisphere influenza vaccine has been  
associated with increased associated with increased postmarketingpostmarketing reports of fever reports of fever 
and febrile seizures in children predominantly belo w the and febrile seizures in children predominantly belo w the 
age of 5 years as compared to previous years.”age of 5 years as compared to previous years.”

Afluria package insert, July 30, 2010
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�� Antiviral medications are an adjunct to influenza v accineAntiviral medications are an adjunct to influenza v accine
�� Two classesTwo classes

–– AdamantanesAdamantanes –– rimatadinerimatadine and and amantadineamantadine
�� Currently not recommended for use due to high Currently not recommended for use due to high 

levels of resistance among circulating viruseslevels of resistance among circulating viruses
–– NeuraminidaeNeuraminidae inhibitorsinhibitors

�� OseltamivirOseltamivir and and zanamivirzanamivir�� OseltamivirOseltamivir and and zanamivirzanamivir
�� Activity against both influenza A and BActivity against both influenza A and B
�� <1% isolates resistant<1% isolates resistant

�� Can be used for treatment or for prophylaxisCan be used for treatment or for prophylaxis
�� Treatment should begin as soon as possible after sy mptom Treatment should begin as soon as possible after sy mptom 

onset for optimal effectonset for optimal effect

�� Ideally within first 2 days of illnessIdeally within first 2 days of illness

www.cdc.gov/h1h1flu/antivirals
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� Reduces duration of influenza symptoms by average of  
1-1.5 days when administered within 2 days of illne ss 
onset 
• Recent observational studies from seasonal and 2009  H1N1 

show benefit even when treatment started >48 hours after 
onset

� Reduces lower respiratory tract complications, 

41

� Reduces lower respiratory tract complications, 
pneumonia, hospitalization, and death
– Seasonal influenza and 2009 H1N1

• Given suboptimal sensitivity of rapid tests for inf luenza
• Treatment, if indicated, should be initiated empiri cally, even if 

test results negative if testing is done
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� Clinical judgment is an important factor in treatme nt 
decisions for patients presenting with influenza-lik e 
illness. 

� Prompt empiric antiviral treatment with influenza 
antiviral medications is recommended while results 
of definitive diagnostic tests are pending, if test ing is of definitive diagnostic tests are pending, if test ing is 
done, for patients with clinically suspected influe nza 
illness who have: 
– Illness requiring hospitalization,
– Progressive, severe, or complicated illness, 

regardless of previous health status, and/or
– Patients at increased risk for severe disease.
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�� Before the pandemic, a major gap data was the safet y Before the pandemic, a major gap data was the safet y 
and effectiveness of antiviral medications in pregn ant and effectiveness of antiviral medications in pregn ant 
women and children <1 year old.women and children <1 year old.

�� Substantial experience gained in using these Substantial experience gained in using these �� Substantial experience gained in using these Substantial experience gained in using these 
medications during the pandemicmedications during the pandemic
–– Investigations extended amount of information indic ating Investigations extended amount of information indic ating 

treatment benefits in detreatment benefits in de creased risk of severe disease and deathcreased risk of severe disease and death

–– Benefits for those hospitalized even up to 96 hours  after illness Benefits for those hospitalized even up to 96 hours  after illness 
onsetonset

–– Medication well tolerated for pregnant women and in fantsMedication well tolerated for pregnant women and in fants
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�� Pregnant womenPregnant women were at were at higher risk of hospitalization higher risk of hospitalization 

and and death from 2009 H1N1death from 2009 H1N1
–– 1% of US population, but 6% of 2009 H1N1 hospitaliz ations1% of US population, but 6% of 2009 H1N1 hospitaliz ations
–– 50% with additional high risk (HR) condition50% with additional high risk (HR) condition
–– 22.6% admitted to ICU, 63% with HR condition22.6% admitted to ICU, 63% with HR condition
–– 5% died, 78% with a HR condition5% died, 78% with a HR condition–– 5% died, 78% with a HR condition5% died, 78% with a HR condition

�� Compared with early antiviral treatment (<3 days)Compared with early antiviral treatment (<3 days)
–– Intermediate treatment (3Intermediate treatment (3--4 days) associated with 2.4X increase 4 days) associated with 2.4X increase 

risk of ICU if hospitalized (9% risk of ICU if hospitalized (9% vsvs 23%), 10X incre ase risk of 23%), 10X increase risk of 
death (0.5% death (0.5% vsvs 5%)5%)

–– Late treatment (>4 days) associated with 6.6X incre ase risk ICU Late treatment (>4 days) associated with 6.6X incre ase risk ICU 
(57%) , and 54X increase risk of death (27%) (57%) , and 54X increase risk of death (27%) 

Siston, et al  JAMA 2010
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Cbridges@cdc.gov www.cdc.gov/flu



Thank You
� Please e-mail additional questions to: 

coca@cdc.gov

� If you have a question for a specific speaker please indicate 
their name in the subject line of your e-mail. 

� For COCA Call materials and resources please 
visit: http://emergency.cdc.gov/coca/callinfo.asp

� COCA Website: http://emergency.cdc.gov/coca/

� National Center for Immunization and Respiratory 
Diseases (NCIRD): http://www.cdc.gov/ncird/


