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Objectives

* Review the fundamentals of influenza

* Understand history and possible impact of
a new influenza pandemic

» Describe the current threat of pandemic
iInfluenza and the status of the H5N1
outbreak in humans

* Discuss issues and challenges of
interventions to control the spread of
pandemic influenza
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Influenza Overview

« Types of influenza viruses

« Combination of surface
proteins determines
subtype of Influenza A

- H N__
— Hemagglutinin (16 known)
— Neuraminidase(9 known)
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Influenza A Virus Composition

Hemagglutinin Neuraminidase

A/Beijing/32/92 (H3N2) ©  Virus subtype

N N

Virus Geographic Strain Year of
type origin number Isolation
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Influenza Antigenic Changes
Structure of surface proteins periodically change:

« Antigenic Drift: Minor change, same subtype

—1In 1997, A/Wuhan/359/95 (H3N2) virus was
dominant

— A/Sydney/5/97 (H3NZ2) appeared in late 1997
and became the dominant virus in 1998

« Antigenic Shift: Major change, new subtype
—H2N2 circulated in 1957-67
—H3N2 appeared in 1968 and replaced H2N2
— Pandemic potential
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Seasonal Influenza

* “The flu” = acute
respiratory illness

. _Caused by_lnfectlon with an GLOBAL DISEASE BURDEN OF
influenza virus SEASONAL INFLUENZA

- Highly contagious

« Seasonal epidemics

~ HIN1 N i
— H3N2

* Annual impact (U.S.)
— 36,000 deaths

— 200,000 hospitalizations

Source: www.who.int
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Epidemics and Pandemics

 Epidemic: An increase in disease above what
IS normally expected

 Pandemic: An epidemic that spreads around
the world affecting millions of people, across
many countries
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Seasonal vs. Pandemic Influenza

Seasonal Influenza Pandemic Influenza

— Results from previously — Caused by new influenza
circulated influenza subtypes subtype (antigenic shift)

— Usually some immunity built — Human population lacks any
up from previous exposures immunity

— Vaccine not likely to be

— Vaccine available each year :
available

— Appear in the human
population rarely and
unpredictably

— A public health problem
each year
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Why The Concern About
Pandemic Influenza?

 Influenza pandemics are inevitable

« Can cause:
— High levels of sickness and death
— Drastic disruption of critical services
— Severe economic losses

* There will likely be little warning time between
the onset of spread of a pandemic and its
appearance in the U.S.
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Why The Concern About
Pandemic Influenza?
* QOutbreaks occur simultaneously in
many areas
* Impacts will last for weeks to months
« Pandemics can disproportionately affect
younger, working-age people
* Current avian (H5N1) influenza
outbreak

North Carolina Center for Public Health Preparedness



1918 Influenza Pandemic
(‘Spanish FIU’).
quu‘u W TATHS R
FHI]M INFLUENRY o

e Drasne - h in
] | e gl ¥ J.F 'r':'. r-‘I:I .nu Iﬂ lh. 1‘:
Fﬂr wu'l'.'ld Fﬂ‘ l"l".’f:!llﬂ'!:i‘ 33T B B 1
= 'Fe kR A -

; | . Pﬂl 1 wﬂh ..F T i heing I =1..',:| o ‘I-=.ul -::
O S, | IJ '.“-..‘- 4:"1‘:..' To b cvet | iy T4
RE‘L'&[LE B L:E DE.LTH n- 1 T?-'I-Ir::' E:‘ I.:::l all 1 el -= ':I.l Tuv
i | VTR fararae, itk s & i
{Plu" Five [Times Dﬂdilu : | i o i v, o
' Then World War M - T il B

lII PA I-ll Eﬁi C-

-.—-.-..-—-—.-——-—

¥ :l:‘- Ill:ﬂ

1 t FRASOT- Lom

ble (o b-m- tha m Emm T - T BTt
ma perished “ el
uring the -m.t -n-l.:. It has bean nires
Llmated I.Tv Wil caused II'I

r :;"u: 20,000,000 | pareons in h

the - P'ﬂ-‘llll o4,

1.
i' "-'i':v.?i;.'.'.'f: B

4 "hml-.
'ln&nﬂ has - lnﬂ’ﬂ thmss
deadlisr Than war, o thae um-l

“The influenza pandemic of 1918- 19 k/lled
more humans than any other disease in a
period of similar duration in the history of
the world.” -- Alfred W. Crosby, historian & author

L:"_ UNC North Carolina Center for Public Health Preparedness

SCHOOL OF PUBLIC HEALTH



Infectious Disease Mortality in
the 20" Century

Infectious Disease Monrtality in the United States, 1900 to 1996
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Characteristics of the 1918 Pandemic
The ‘"W’ Shaped Curve
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Timeline of Emergence of
Influenza Viruses in Humans

H9 I
Influenza
H5 >
=S
)
T —
1915 1925 1935 1945 1955 1965 1975 1985 1995 2005
1918 1957 1968
Spanish Asian Hong Kong
Influenza Influenza Influenza
H1N1 H2N2 H3N2
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Estimated Impact of a New Influenza
Pandemic in the United States

Characteristic Moderate (1958/68- | Severe(1918-like)
like)

lliness 90 million (30%) 90 million (30%)
Outpatient medical 45 million (50%) 45 million (50%)
care
Hospitalization 865,000 9,900,000
ICU care 128,750 1,485,000
Mechanical 64,975 742,500
Ventilation
Deaths 209,000 1,903,000

From US DHHS Pandemic Influenza Plan
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H5N1 Avian Influenza in Humans
"“Pandemic Watch”

Lt Hesld Tribune
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Current Status of Avian Influenza
(HS5N1) Epidemic in Humans

* Began in 2003 in SE Asia but is
spreading to other parts of the world

» 247 human cases and 144 deaths
(as of September 14, 2006) in ten
countries =
—Case Fatality Rate: ~58% |
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H5N1 Influenza Cases,

2003-2006

Total: 244 WHO laboratory-
¢ confirmed cases including
< 143 deaths
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Reported Human Cases of
HS5N1 Influenza*®
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* Cases reported to WHO as of September 11, 2006
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Avian Influenza (H5N1) in
Humans by Age

* In contrast to Human Avian inflenza AHSN Cases
seasohnal (27 February 2006)

influenza, most
H5N1 cases have
occurred in
previously i EEEE .
healthy children e
and young adults s

= The 12 cases n Turkey & 1 case in rag wens not inclucad
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Transmission of Avian Influenza
(HS5N1)

* Mostly avian-to-human transmission

« Direct contact with sick/dead poultry
* Few cases: consumed uncooked duck blood
* No known cases from eating cooked poultry

 Limited probable human-to-human

transmission (e.g., Indonesia in 2006 and
Thailand in 2004)

* No evidence of sustained or efficient
human-to-human spread
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HS5N1 Avian Influenza: A Coming
Pandemic?

« HS5N1 avian influenza virus has attained two of
three attributes required for a pandemic:

v Emergence of a new human influenza A
subtype

v The emerging virus causes serious disease in
humans

AND

X| Virus has the ability to efficiently transmit from
human to human
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WHO Phases of a Pandemic

Interpandemic Pandemic Alert
p A - A Pandemic
r B N
Phase | Phase 2 Phase 3 Phase 4 Phase 5 Phase 6
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Responding to an Influenza
Pandemic

* Pharmaceutical Interventions
— Antivirals e

« Non-Pharmaceutical
Interventions




Pandemic Response

Human Vaccines
« Current Issues/Challenges

— Requires pandemic strain for
optimal protection

— Production limited by egg-based
technology

— May take 6-8 months to produce
following emergence of new virus -

— Need for prioritization due to
anticipated shortages

— US funding (1 billion dollars) for
development of HSN1 vaccines
using cell-based technology
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Pandemic Response
Antiviral Drugs

« Uses
— Prophylaxis Antiviral Stockpile
— Treatment }

* Current Issues/Challenges 7 \ 1206 8 millom courses

— May not be effective for
pandemic strain

— Limited supply
— Need for prioritization

12/06 26 million courses

(among risk groups and 03/05 20 million courses

prophylaxis versus

treatment) agnd & million courses*
— Use for Rx over

p o p h yl aX|S * acourse is the number of doses neaded to treat one parson.
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Pandemic Response
Non-Pharmaceutical Interventions:
Quarantine

* Used in SARS epidemic

« Challenges
— Short incubation period for influenza
— A large proportion of infections are
asymptomatic
* Could potentially slow onset of a pandemic
before sustained human-to-human
transmission has been established
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Pandemic Response
Other Non-Pharm. Interventions

* Education to encourage prompt self-
diagnosis
* Public health information (risks, risk

avoidance, advice on universal hygiene
behavior)

* Respiratory & hand hygiene

* Face masks for symptomatic persons
* |solation precautions

» Social distancing
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Summary

* |Influenza virus strains evolve rapidly and can
develop into novel virus with pandemic potential

* Influenza pandemics have caused high morbidity
and mortality in the past (e.g., 1918 pandemic)

 HS5N1 avian influenza is currently spreading through
birds with occasional outbreaks among humans

« While t_here IS evide_nce of rare _hur_nan to human
transmission, sustained transmission has not
occurred

* There are public health interventions available to
control a new influenza pandemic but each has
challenges.
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Online Resources

e WWW.wWho.Int
e WWW.cdc.qov
« www.pandemicflu.gov

« www.sph.unc.edu/nccphp/
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