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Definitions

A Epidemic i alocated cluster of cases
A Pandemic i worldwide epidemic
A Antigenic drift
I Changes in proteins by genetic point
mutation & selection
i Ongoing and basis for change in vaccine
each year
A Antigenic shift

i Changes in proteins through genetic
reassortment

i Produces different viruses not covered
by annual vaccine

Influenza Virus
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Terms of Wisdom and Growth
A Avian flu virus (H5N1) p.385386
AWhat and where is CDC p. 387
A Life expectancy in 1955 and 2007 p. 387
AACul tural Hazardso of

A Infectious and Parasitic Diseases and share of
global mortality p. 389

A AIDS, TB, and Malaria (effect, vectors of each,
and yearly deaths) p. 389

A2006 fARoll Back mal ari
efforts p. 399

A Globalization and Disease essay p. 400

Understanding Bird Flu and the Influenza Virus
A3 types of the influenza virus: A, B and C reflect
differences inthe M protein on the envelope that contains
the virus
6A0 i nfl ueauzeduman and lsirel §u outbreaks
i contain 8-segment RNA strand
i segments break apart during replication to mix
and reassort
i potential for constant evolution is built in
I sub-t yped based on activity
glycoproteins:
1] hemagglutinin activity (H): 16 known varieties
2] neuraminidase activity (N): 9 known varieties
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Influenza Virion

AThree types

A Surface
antigens

Alnfluenza A
subtypes

Source: L. Stammard, 1995




Influenza: Epidemics and
Pandemics

Influenza is an annual cause of significant morbidity
and mortality: epidemics recognized in temperate
areas for many years
Unpredictably and at irregular intervals, pandemics
associated with increased mortality occur
Attack rates approach 40-50% in some populations
Criteria for a pandemic influenza virus:
novel influenza A strain
little or no immunity in population
person-to-person transmission with disease

Antigenic Change

AAntigenic 6drifté occ
i Associated with seasonal epidemics

T Continual development of new strains
secondary to genetic mutations

T Aviruses >> B viruses
AAntigenic 6shifté occ
i Associated with pandemics

T Appearance of novel influenza A viruses
bearing new HA or HA & NA

Pandemics and Pandemic
Threats of the 20t Century

A1918-19 fdSpani sh HINDO

A1957 fAAsian f | uH2N2
A1968 fiHong KongH3N2 uo
A1976 fASwine fl uHiNlepi sod
A1977 HARussi an fHINL
A1997 ABird fl uodH5NIn HK
A1999 ABird fl uodHIN2n HK
A2003 fABird fluo in Neth
A2004 ABird fl uoHSNIn SE A
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Natural hosts of influenza viruses

Haemagglutinin subtype Neuraminidase subtype

@R | aR

HL N1
H2 N2
H3 N3
H4 N4
H5 N5
H6 N6
H7 N7
H8 N8
H9 N9

Influenza Viruses Infect
Several Animal Species

A All influenza A subtypes recognized to date
are found in wild birds
i Fecal transmission common among wild birds
T Usually, infections occur without iliness
A Other animal species
i Domestic poultry (chickens, ducks and quail)
1 Humans, swine, horses, seals, whales

A Humans usually infected by human influenza
viruses

Selected patterns among 20t
century pandemics

A Geographic spread

AMortality (vital statistics, surveys) by
age group

A Attack rates and pneumonia rates by
age group

A Morbidity & mortality by area

ATimelines for vaccine development



WH Frost. The epidemiology of influenza.
Public Health Reports 1919;34:1823-36

fét here are notably w
the mortality rates of individual
citiesé, even betwee]
together, differences which are not as
yet explained on the basis of climate,
density of population, character of
preventive measures exercised, or any
other determined environmental
factoro

The Effects of Influenza: World and US
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Impact of Influenza Pandemics

1918-19 Spanish Flu (H1IN1)
20 to 40 million deaths worldwide
At least 550,000 US deaths (only 80% of pop.
included in vital statistics data)

1957-58 Asian Flu (H2N2)
~70,000 US deaths

1968-69 Hong Kong Flu (H3N2)
~34,000 US deaths

Current interpandemic influenza
~36,000 US deaths
>200,000 hospitalizations

iSpani sh FI1a819A (

A Seasonal Influenza
i Globally: 250,000 to 500,000 deaths per year
i Inthe US (per year)
A ~35,000 deaths
A >200,000 Hospitalizations

A $37.5 billion in economic cost (influenza &
pneumonia)

A Pandemic Influenza
T An ever present threat

The big pandemic of 1918

Approximately 20-40 million people died
worldwide, and over 500,000 in US.

Images from the 1918 Influenza Epidemic
National Museum of Heath and Medicine
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The big pandemic of 1918

Summary: worldwide impact of
1918 influenza pandemic

A Patterson & Pye estimated 30 million
deaths worldwide (Bull Hist Med 1991)
A Mortality rates by region
i 5per 1000 in Europe and North America
i 9 per 1000 in Central & South America

1957-58 Asian Flu (H2N2)

A Characterized by localized outbreaks prior
to explosive spread in early fall

A Most deaths were in older age groups

A Most excess deaths were categorized as
cardiovascular rather than pneumonia

|

i 15 per 1000 in Africa detaths

i 20-34 per 1000 in Asia, with highest rates in A1stwave: Sept, Oct, Nov 1957
India (estimated 12.5-17 M deaths in India) A 2nd wave: Jan, Feb, March 1958

AAsi an FI a9%7#58( H2 )
Spread of H2N2 Influenza in 1957 s i

Influenzabd
During the 1957-58
Asian flu epidemic, a
school child in
Islington, London,
gargles to keep the
virus at bay.

More than a million
people died worldwide
and about 70,000 in
UsS.



