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Consequences of Novel Influenzavirus

found in Mexico/USA in April 2008, fast spreading
> Major public health problem

e Morbidity (high) and mortality (low)
e Overwhelmed medical care systems

> Substantial economic impact
* Lost work / school days (billion of SSSS loss)
* Trade and Commerce disrupted

e EU banned imports of pork from México, US and
Canada

e Travel restrictions impact tourism
 Mexican, Canadian tourists quarantined in China

> Any novel influenza is reportable to WHO under IHR
(2005)

e WHO may issue travel restrictions etc
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Introduction: Three types of influenza infections in humans

eSeasonal-human influenza virus.

— A contagious respiratory illness caused by
influenza viruses

— Viruses fixed and circulating in the human
population-Influenza A (H3N2, H1IN1 and B strains.
Vaccine formulations change regularly.

ePandemic: animal-to-human =>to human-to human

— Animal influenza virus adapts and transmits in
humans-new subtype

— Flu that causes a global outbreaks and spread
easily from human to human ( Spanish flu 1918)

— Currently there is HIN1 in pandemic phase 5

eSporadic- animal to human

— Animal influenza viruses infectious for humans
under special circumstances.

— Most common Avian and swine

— Current avian H5N1 infections
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Epidemiology Terms

® Epidemic

— When the cases of a disease exceed what is normally
expected

® Pandemic

— An epidemic that occurs over a large geographic area, or
across the whole world
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Recycling of seasonal and Pandemic Influenza Disease

Seasonal Influenza Pandemic Influenza
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Recycling of seasonal and Pandemic Influenza Disease
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Structure of Influenza A viruses

8 genes
(RNA)

Hemagglutinin (HA)

Neuraminidase (N)
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Role of Hemagglutinin (H) and Neuraminidase (N) proteins

Virus attaches by the
H proteins

Virus detaches by the N
proteins
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Ecology of influenza viruses in Nature
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Repertoire of H and N in animals can be used for
generation of novel viruses

(HD @ W dew
H2

irds have the whole repertoire of H and N genes
wine: H1, H3, H9, N1 & N2
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Nomenclature of the 2009 novel human virus of swine origin
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Pandemic generated by genetic reassortment

Reassortment can be generated in the Laboratory
Influenza has 8 segmented genes

Parental influenza one Parental influenza two

Segmented genes
facilitate exchange of
genetic materials

Segmented genes
facilitate exchange of
genetic materials

Progeny influenza has genes of both parents: reassortants
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Juxtaposition of susceptible species of animal: Environmental Test tube
for breeding novel influenza virus
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Generation of Pandemic Influenza Strains from repertoire of influenza genes

1918 “Spanish influenza”

HIMI influenza ﬂrus

¥ I\
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Bird-to-human
transmission of HIM1 virus

S

Hemagglutinin * Meuraminidase

All 8 genetic segments
thought to have criginated
from avian influenza virus

1957 “Asian influenza™

H2N2 influenza virus

HZM2 HLM1

avian virus human virus

3 new genetic segments from
avian influenza virus introduced
(HA, Ma, PB1);
contained 5 RMA segments
from 1918

1968 “Hong Keng influenza”

H3N2 influenza virus

HZM2

H3 avianwvirus human wirus

2 new genetic segments from
avian influenza virus introduced
(HA, PE1);
contained 5 RMA segments
from 1918

Next pandemic influenza

Avian virus

or H3N2

human virus

Avianvirus

&

v

All 8 genes new or further
derivative of 1918 virus
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The novel HIN1 virus is a mongrel:
will it cause a pandemic?

Triple reassortants: swine, avian, human  The HA gene closer to classical swine

Human H1N1 Cases from Human H1N1 Cases

Triple-Reassortant Swine in California
PB2 PB2
PB1 = PBl®
PA PA o
HA o— HA o— E
NP e— NP cos— j
NA m— NA s f
M — M ooees—— f
NS — NS —— ’

s Classic swine, North American lineage

Avian, North American lineage

= Seasonal H3IN2

s Eurasian swine lineage
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Epidemiology of Novel Swine-origin
Influenza A (HIN1) in Humans

The NEW ENGLAND
JOURNAL o MEDICINE

Emergence of a Novel Swine-Origin Influenza A (HIN1)
Virus in Humans

Nowvel Swine-Origin Influenza A (HLN1) Virus Investization Team*

ABSTRACT

BACKGROUMND

On April 15 and April 17, 2009, novel swine-otigin influenza A (HIN1) vitus (S-OIV)  The members of the writing group (Fati-
was identified in specimens obtained from two epidemiologically unlinked patients ™mah 5. Dawood, M.D, Epidernic Itelli-

. . . - . - p . nee Service, Office of Workforce and
in the United States. The same strain of the virus was identified in Mexico, Canada, Soe, oo eloprment; and Seema Jain

and elsewhere. We describe 642 confirmed cases of human 5-OIV infection identi- M., lyn Findli Dr.P.H., MichaelW. Shaw,
fied from the rapidly evolving U.S. outbreak. Ph.D, Stephen Lindstrom, ph.D., Rebecca
J. Garten, Ph.D, Larisa V. Gubareva,
M.D., Ph.D., Xivan Xu, M.D., Carclyn B.
METHGODS Eridges, M.D., and Timathy M. Useki,

Enhanced surveillance was implemented in the United States for human infection M-D. M.PH, M.RP, Influierza Division,

Sy - N N . Mational Center for Immunization and
with influenza A viruses that could not be subtyped. Specimens wete sent t0 the Cen-  p; jisor Disaases— all atthe Centars

ters for Disease Control and Prevention for real-time reverse-transcriptase—poly- for Disease Contral and Prevention, At
merase-chain-reaction confirmatory testing for S-OIV. lanza) assume responsibility for the cver-
all content and integrity of the artide.
Address reprint requests to Dr. Dawood
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Distribution in Time: Epidemic Curve of Confirmed Novel
H1N1 human cases
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Apeil 17, 2009 — COC identifies -0V from specimen laken frorm Patsent 2 and the LS grerriment ol fies Ward Healtk
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il 29, 2004 — WiHO raises global pandemic alert 1o phase 5, characteized by humando.buman ransmission al the virus,
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Distribution of novel HIN1 in persons

® Persons with travel history to Mexico within 7 days
® Median age 20 (3 months to 81 years)
® Peakin 10-18 and 19-50 age group

® Equal in Male and female
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Distribution in Place: Epicenter of novel H1N1 virus

The virus was first detected in Mexico followed by USA
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Person-to-person transmission is widespread in US
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New Influenza A (H1N1),

Number of laboratory confirmed cases and deaths as reported to WHO
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Groups at Risk for morbidity and mortality with Novel HIN1

— Pneumonia, worsening of chronic lung and heart problems,
and death

— Persons 65 years and older

— Persons with chronic diseases

— Infants between 6 months and 2 years

— Preghant women

— Nursing home/institutional/ residents & military personnel
— Children on long-term aspirin therapy
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Prevention and Control: Novel H1N1 Influenza

Virus (same a seasonal flu)

1. Non pharmaceuticals
2. Chemotherapy

3. Vaccines (?)
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Transmission of HIN1

® Viral peak shedding in prodrome
phase

® Incubation period between 2-7 days

® Contact and Droplet
e Hand to hand

® Droplet nuclei (within 3 feet)
— Droplets generated by

coughing, talking, sneezing, close contact
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Non-pharmaceutical interventions:
Decrease Contacts by Social Distancing

® Protect children and teens ( México, USA)
— School closures (dismissals)

— Reduce children and teen gatherings
® Cancellation of mass gatherings ( Mexico)
® Alternatives to face-to-face contact at work

® Increasing distance between people (>3 feet)
(Lebanon)

® Effectiveness of these measures in Mexico not
assessed
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Infection Control Measures
to Decrease Transmission

e Hand hygiene

® Facemasks

® Cough etiquette

® Sick people stay home (isolation)

® Perhaps stay home if have an ill
household member (voluntary
home quarantine)

e Environmental cleaning
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Use of Tamiflu for treating HIN1

ethe novel HIN1 is sensitive to
Tamiflu

e\Widespread use may lead to l\ ‘

Resistance to Tamiflu

75 mg, twice

® limited supply for global market if daily for 5 days

N A
pandemic starts Y
elLimited surge capacity for mass
production/licensing etc

®Price beyond most health care
budget

eLimitation for containing an
established epidemic

eRecommended for preempting the
initial stage of the epidemic
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Current Seasonal Influenza Vaccine Production
Timeline: 6 - 9 months

Influenza Vaccine Production Timeline

Virus Selection FDA Testing, Filling/ Product Vaccination

— FDA advisory panel selects Licensure Packaging Release/ Begins
3 strains - Vaccine is Shipping _ mmunity
— CDC provides new strains of filled into vials develops
the seed virus to the FDA and syringes; approximately
packaged for 2 weeks after
= FDA distributes the 3 seed distribution vaceination

viruses to manufacturers

Production Begins

Manufacturers must see profitable market to make novel HIN1 vaccine
Currently making seasonal vaccine
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Critical Assessment of Pandemic Potential: Novel
H1N1 Influenza Virus
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Major Challenges in Applying the Risk Analysis Paradigm to
influenza

Uncertain art to predict a pandemic
Alternative Approach Use Precautionary
Principle to implement the zero- risk policy
Implication of wrong risk analysis:

Raise unnecessary fears

Waste scare resources

Ignore important Problem
Accurate Representation of Uncertainties
Compute scenarios of best estimates and
worst estimates based on past pandemics
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Why are we concerned with pandemic?

TR VLT YR

T PO & 3

e "" '. a |
5 : - P a “

1918: “Spanish Flu” 1957: “Asian Flu”  1968: “Hong Kong Flu”

40-50 million deaths 1-4 million deaths >1 million deaths

20t century major influenza epidemics
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Grim Images of “helplessness” in 1918 Pandemic

Tweo FRed Cross nurses treat a patient
durimng the influenza pandemic of 19180
Fhoto courtesy Library of Congrass.
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Pandemics must be quelled in the

Daily Cases

beginning stage
Goals of Community Mitigation

(1) Delay outbreak peak

(2) Decompress peak burden on hospitals / infrastructure
(3) Diminish overall cases and health impacts

Pandemic outbreak:
No intervention

Pandemic outbreak:
ith intervention

Days Since First Case
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WHO uses “ precautionary principle” by declaring phase 5

PHASES 5-6 /
PANDEMIC

POST PEAK

TIME | ]
f | | f
PREDOMINANTLY SUSTAINED WIDESPREAD POSSIBILITY DISEASE
ANIMAL HUMAN TD HUMAN OF RECURRENT ACTIVITY AT
IMFECTIONS: HUMAN INFECTION EVENTS SEASONAL
FEW HUMAN TRANSMISSION LEVELS

INFECTIONS

WHO web-site lumps phase 5/6: but phase 5 and 6 differ in epidemiology
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A tale of two candidate pandemic virus

H1N1 (novel of swine-origin)

H5N1 (avian)

® Animal origin o

® Predominantin developing e
world

e High mortality ®

® Has vaccine ready ®

® Virus is evolving into new o
clades

Animal origin

Confined to Western
Hemispheres

Low mortality
No vaccine

Genetically too soon to
predict
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The two candidates occupy different
hiches

Global distribution of avian flu Global distribution of novel flu
d human cases of HSN1 awanlmluel_\za since 20.03' _ — ";‘_‘.'—i‘.::?’.’..T}"‘."::'L".'..?f":: mﬂ:"r;gi:lu";#wmm“ﬂm“"wmthg ‘:'_';"ﬂ‘;,‘.’”’
13 = i
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Epidemiologic signatures of past pandemic influenza

Past Pandemic viruses

e Higher death in younger age

‘Candidate’ novel HIN1

e Not seen yet

More transmissible than seasonal ¢ Not definite: (?surveillance)

Regional differences in epidemic ¢ |More severe in Mexico only

Shift in virological clades
Strikes in “non-flu” season

Successive pandemic waves

® No sign yet
® Just about

® Need to monitor
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Weekly Mortality Record from US Public Health Service
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“Epidemiologic Signatures” of past Influenza
Pandemics

A 1839-1852, London B 1518-191%, Copenhagen
3 o | £ o Mild in
z 2 _ f“s Summer,
¥ N o severe in
B e =] .
i i Winter
E 1% E
N . | | P ol
=5 9 57 2% '3 L] "] .l ] ] ] ] By ] 0y oy
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Some points for consideration

® Over reactions: swine vaccine in 1976: Gerald Ford
® Manifestation of Rye syndrome in vaccinees

® 1918 conditions of environmental and health
conditions are different than 2009 but jet age has
come

Blame jet-setter humans, not pigs, for latest
outbreak

1 = P I e S f=rs > = . =
Published: Saturday, May 9, 2009 at 1:00 a.m.
Last Modified: Friday, May &, 2009 at 10:24 p

By ALAN ZAREMBO

and KAREN KAPLAN
§ Los Angeles Times

It looked like an open-and-shut case.

More than half the genes in the H1N1 virus behind

—
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Risk Analysis for Mauritius

® Risk may be lower or may be higher than global risks

> Lower risk than the world
¢ Insularity protects from outside viruses

+»» Disruption of air travel may spare Mauritius

> Higher risk than the world
** Pandemic may quickly spread in the island
+»* Tourism and trade may be negatively affected

+»» Diagnostic reagents and essential drugs may be unavailable
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A Pandemic is due: When and which virus?

H9
Avian H7
Influenza
H5

I I I I
N —

1915 1925 1935 1945 1955 1965 1975 1985 1995 2005

1957 1968

1918

Spanish
Influenza
H1N1
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Continue Surveillance for Influenza variant viruses!
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