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Pandemic influenza: why focus on it?

 Is a continued threat based on understanding 
of how influenza A circulates in wildlife, 
domestic animals, and humans

Can be looked at as a model for other 
diseases or emergencies and planning for it 
can prepare against these other threats

Avian influenza H5N1, circulating today, is 
still considered the most likely source of the 
next pandemic 



Subtypes
H1–16, N1–9

,16

Presenter
Presentation Notes
This slide emphasizes that wild birds are the main reservoir for all the subtypes of influenza A, including all 16 known H subtypes and all 9 known N subtypes. Spread from wild birds into other species, including domesticated poultry and swine, are thought to be the most common route by which new influenza A subtypes are introduced into humans, increasing the risk of a pandemic. Direct transmission from wild birds to humans could also theoretically occur, but due to less contact between wild bird and human populations, is less likely.

Note that some scientists feel that the transport of domestic poultry may pose more of a risk of spread of H5N1 than the movement of wild birds. This scientific debate will continue. 



Influenza A Virus Surface Structure

Image source: CDC

HA–hemagglutinin

NA–neuraminidase

Presenter
Presentation Notes
The influenza A viral genome has 8 segments, coding 10 proteins. The surface proteins are major antigens. Neuraminidase (also known as NA or N) helps release the virions from cells. Antibody to NA can modify disease severity.
Hemagglutinin (HA) is the site of viral attachment to host cells. Antibody to HA is protective.  To date, 16 different HA and 9 different NA have been found. Influenza A subtypes by the type of NA (N) and HA (H) (for example, H1N1).

Simpler text: Influenza A viruses are divided into subtypes based on two groups of  proteins found on the surface of the virus, H’s and N’s.



Naming Influenza A Viruses
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A/Beijing/32/92 (H3N2)



What criteria need to be met to cause a 
pandemic?

• Ability to infect humans

• Global immunologically naive human 
population

• Efficient human-to-human transmission

Presenter
Presentation Notes
So what is it that’s felt would be required to cause a pandemic in a virus such as influenza?  First of all the ability to infect humans resulting in a high mortality rate in those persons.  And again you will notice this is different from the definition we just looked at off the CDC website, so there is an internal contradiction here on how that is defined, but here the idea is that some viruses such as some strains of influenza don’t usually infect humans, they haven’t adapted to humans and they cannot infect them and if they do they tend to be rejected and overcome quite quickly by that persons immune system.  However, if it becomes able to infect humans and make them very ill, this is going to be an important first step.  Secondly, that humans are not very immune to that particular organism which is the way in which that virus spreads very quickly to many people.  If most of the population is immune to that particular strain then that virus will not have a chance to get a foot hold.  And then thirdly and this is the part that has definitely not occurred yet with the H5N1 virus that is currently circulating in wild birds and has caused some human illness in Southeast Asia, is the ability to spread quickly and easily from human to human, so even if the virus is able to jump occasionally from an animal reservoir to humans, if that is not spread quickly from person to person, then it will die out and usually only causing one or two isolated occurrences of illness and that is what we are seeing right now in the world today.  The situation where we have a virus that can infect humans, does seem to cause them to become quite ill and die in a fairly high percent of the time.  We have a population that is not immune to H5 but we are not seeing efficient human to human transmission.



Belshe, R. B. N Engl J Med 2005;353:2209-2211

The Two Mechanisms whereby Pandemic Influenza Originates

Presenter
Presentation Notes
This nice illustration from the New England Journal of Medicine shows how pandemics are thought to have originated and there are two main mechanisms.  In 1918 what is thought of as direct transmission of Avian influenza from a bird populations to humans occurred and that virus adapted or mutated slightly to become more easily transmissible human to human, but all parts of the virus were thought to have originated directly from an Avian influenza.  This is contrast to what appeared to happened in both 1957 and 1968, where there were more moderate pandemics. 
Two viruses were assorted, a  H2N2 in a human and a H1N1. They combined together to form a virus that had genetic segments both from Avian influenza and some from human influenza, and interestingly these were some left over from circulating human viral parts from the 1918 strain.  The same thing seems to have occurred in 1968 where an assortment of Avian and human viruses produced a new virus that adapted to humans but had new antigens in it, inherited from the avian strain.  The next pandemic could occur either way, it could be an avian virus that enters into humans and then mutates to become more adapted to transmission or we may see an avian virus mixed with a human virus and that mixing could occur in an infected human whose is infected with both types of virus or possibly from an infected swine or other animal that is capable of being infected with both and then possibly go on to cause a pandemic.



Avian Influenza Transmission from 
Birds

Wild birds shed avian influenza virus: 
droppings, saliva, and nasal secretions. 

The avian virus spreads to domestic birds.

Close contact with poultry in bird markets 
and home settings provide pathways to 
humans.

Presenter
Presentation Notes
This slide illustrates how influenza virus may spread from wild birds to humans.

http://images.google.com/imgres?imgurl=http://blogs.abcnews.com/photos/uncategorized/chicken_markets20.jpg&imgrefurl=http://blogs.abcnews.com/theblotter/2006/06/despite_health_.html&h=600&w=800&sz=257&hl=en&start=2&usg=__Ijgm7RqBRP00fqMxqEshof7-vd0=&tbnid=DuVLkd8xYNr7nM:&tbnh=107&tbnw=143&prev=/images%3Fq%3Dpoultry%2Bbird%2Bmarkets%26gbv%3D2%26hl%3Den%26sa%3DG�
http://images.google.com/imgres?imgurl=http://www.preciouspoultry.co.nz/i2.jpg&imgrefurl=http://www.preciouspoultry.co.nz/&h=173&w=184&sz=16&hl=en&start=6&usg=__sD5iud1AChoLpm7ZaTh5v_8JL2Y=&tbnid=hb_ppiXPAUlJnM:&tbnh=96&tbnw=102&prev=/images%3Fq%3Dbackyard%2Bpoultry%26gbv%3D2%26hl%3Den%26sa%3DG�


Avian Influenza in Birds Since 2003

Source: World Organization for Animal Health 

Presenter
Presentation Notes
http://www.oie.int/wahid-prod/public.php?PHPSESSID=78fb5dd0439ef8951348413445e07f9b&page=disease_outbreak_map&disease_id=15

Wild birds and poultry.



Human A(H5N1) Human Infections 
Since 2003

Source: World Health Organization

Presenter
Presentation Notes
318 cases in humans as of 11 July 2007 with 192 deaths (60% mortality rate) due to H5N1 avian influenza worldwide since 2003.



Update the map from http://www.wpro.who.int/NR/rdonlyres/D7646BF9-DB50-4D4F-90D0-AC806A79EE8F/0/All_1216edt.gif . This is a rotating gif – to get the complete picture, wait until all the dots and legend show, then hit “stop” on your browser. Then copy the image (not the file) using Hypersnap or other method and paste it into the presentation.
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What planning has accomplished so far



New vaccine licensed

• Apr 2007: H5N1 vaccine licensed– not available commercially
– Included in National Stockpile
– By the end of 2007, HHS had purchased and stockpiled 13 million courses 

of pre-pandemic vaccine; anticipated 20 million by end of 2008



Vaccine
 Vaccine trials showed 45% of recipients receiving 2 

doses given at a 28 day interval developed antibody 
levels thought to be protective 

 Lesser antibody levels may still be useful in decreasing 
severity of illness

 Since there is not enough for everyone, priority     
groups must be established

 Plan released by federal government

http://www.pandemicflu.gov/vaccine/allocationguidance.pdf



Vaccination Target Groups





Continued surveillance in U.S.  for avian influenza





Mortality with Past Antigenic Shifts

Year*
(Subtype)
*Pandemics in purple

Deaths 
Attributed 
to Influenza

Populations Affected

1918–19
(A/H1N1)

500,000 Persons 20–65 yrs, 
infants, elderly 

1957–58
(A/H2N2)

70,000 Infants, elderly

1968–69
(A/H3N2)

36,000 Infants, elderly

1977–78
(A/H1N1)

8,300 Persons <20 yrs

Modified from 11/05 HHS slides.

Presenter
Presentation Notes
There were four major changes, or antigenic shifts, in influenza viruses in the 20th century.  In 3 of the 4, they led to pandemics, with widely varying impacts, and affected different populations.  The 1977 Russian A/H1N1 influenza virus caused a relatively small  number of deaths, although illness in young persons was common.  The wide variation in the impact of these viruses  emphasizes that pandemic plans must be flexible. 



Impacts of Previous Pandemics

1918-19 Spanish Flu (H1N1)
20-50 million deaths worldwide
>500,000 U.S. deaths

1957-1958 Asian Flu (H2N2)
2 million deaths worldwide
70,000 U.S. deaths

1968-1969 Hong Kong (H3N2)
1 million deaths worldwide
34,000 U.S. deaths



Presenter
Presentation Notes
I alluded to earlier that in 1918, and that is what is shown here in green on the graph, that there was a very high mortality rate of folks in their 20’s and 30’s and this graph just illustrates this nicely, compared to some other years. You can see here illustrated 1892, 1936 and 1957 where you have more of a typical pattern of very young and then again the very elderly most likely to die and the highest rates of death.



Focus on bacterial complications

• Aug 19– study of 1918 pandemic released by NIH

• In most cases the predominant disease at the time of 
death appeared to have been bacterial pneumonia. 

• Therefore, the authors conclude, “comprehensive 
pandemic preparations should include not only efforts to 
produce new or improved influenza vaccines and 
antiviral drugs but also provisions to stockpile antibiotics
and bacterial vaccines as well.” 



Products for planning







What benefits have we seen so far from 
all the planning?

 General:
 Awareness among public about respiratory diseases increased 

(“Cover your cough” campaigns etc)
 Disease reporting, including to CDC and to the WHO from other 

countries, has improved
 Plans being developed for continuity of operations

 Pandemic-specific:
 Tools have been developed for more rapid testing of suspected 

cases
 New anti-influenza medications available 
 Vaccine stockpiled
 Progress in figuring out reasonable allocation priorities and plans 

to distribute vaccines and drugs
 Exercises on rapid administration of large numbers of shots
 Better tracking of flu cases, with potential to detect unusual 

patterns more quickly



MORTALITY DATA LABORATORY DATA

PHYSICIAN DATA

Presenter
Presentation Notes
Mortality data is collected by CDC on a weekly basis from 122 cities including the Boise area in Idaho and this is used to track deaths due to flu and as you can imagine this isn’t something that is going to give you information about whose being infected this week or last week, really people dying of influenza have often been ill for awhile possibly with a complicating pneumonia, so this is most useful retrospectively to see how bad the season was and when did it peak and when did it really cause its mortality impact.  The next piece of this data is more real time.  One is laboratory data, viruses that are collected from ill people that are sampled and sent on State laboratories and then refer them on to CDC for specialized typing, sub typing and strain determination.  But most real time of all and we really value this data a lot in public health, is physician reporting.  This is done weekly by volunteer physicians around the county who agree to call into CDC and report what percent of patients that hey are seeing that in the past week came in with influenza like illness.  This is used to see during flu season (these are prior seasons illustrated here by the peaks), you can really see an increase in influenza like illness that is fairly limited in time of several weeks of several activity and that trends to drop off. 



Is all this planning helping?
Improved response to local and statewide 

outbreaks and public health threats
e.g., recent response to hepatitis A in 

foodworker
More timely health alerts to providers and 

others



Questions?



South Korean health officials walk to bury chickens at the infected chicken farm 
in Gimje, 162 miles south of Seoul on April 4, 2008. South Korea has started 
culling thousands of chickens after an outbreak of bird flu was confirmed to be 
the deadly H5N1 strain, officials said.
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