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Influenza: the Virus and the: lliness



INELUENZA: BIOLOGY & IMPACT

Regular seasonal flurcauses 3 - 5 million serous
lliness cases with 10% fatalities world wide,
affiecting mostly people =65 years old

Single-stranded, enveloped, RNA viruses
(orthomyxoeviridae family)

® |nfluenza A
— Potentially severe illness; epidemic and pandemics
— Rapidly’ echanging

® |nfluenza B

— Usually less severe illness; may cause epidemics
— More uniform

® |nfluenza C
— Usually mild or asymptematic illness



Infllenza A — Special Characteristics

e Most worrisome of established infection diseases
® |ncludes circulating seasonal flu and: avian fiu

s “Sloppy, Capricieus and Promiscuous™

— Poor job In cepying genetic materall during self
replication

— Genetic materials divided into 8 gene segments for
easy exchange of genetic material with another virus

— Infect many hosts: man, pig, horses, sea mammals,
birds, etc
s Keeps on changingl genetic materials to evade
nost Immunological defense mechanisms



Structure of the Influenza Virus
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Adapted from: Hayden FG et al. Clin Virol. 1997:911-42.



What are “H” and “N”?

Antigenic determinants of different virall strains

® Hemagglutinin (HA, H)
— Spike protein on viral envelop
— 16 types (H1 — H16)
— Only some of H5 & H7 cause serious diseases
— Responsible for viral attachment onto host cells to start
Infectious process
* Neuraminadase (NA, N)
— Spike protein on viral envelop
— 9 types (N1 — N9)

— Responsible for viral detachment from host cells to further
execute the infection process.



\/irall Nomenclature

Type of Nucleg
Materizill/ Hemagglutinin\ Neuraminidase

A/ Sydney /184 /93 (H3N2)

/ e\ >

Virus  Geographic Strain Year of Virus
type origin  number isolation subtype

CDC. Atkinson W, et al. Chapter 13: Influenza. In: Epidemiology and Prevention of Vaccine-Preventable
Diseases, 4th ed. Department of Health and Human Services, Public Health Service, 1998, 220



Timeline of Emergence of
Influenza A Viruses in Humans
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INELUENA PANDEMICS IN THE
20" CENTURY.

Spread from
Years Virus: | Mortality Greatest Risk Asia to US
1918-1919 Type A | 20,000,000 to | Young, healthy Unknoewn
“Spanish” HINL 40,000,000 adults
1957-58 Type A >1,000,000 | Infants, elderly 4-5 mo
“Asian” g AN
1968-69 Type A 740)0)10]0]0) Infants, elderly 2-3 Mo
“Hong Kong” H3N2

Note: Total WWI fatalities from ;
all sides - 8.3 million HHS Pandemic Influenza Plan, October 2005







Criteria For A Start Of Pandemic Flu

* New virus for which the general population
has no Immunity: against (HSN1 has never
circulated 1n man)

s Ability for virus to replicate in humans and
cause serious health effects (human cases
confirm this ability)

e Ability for virus to spread efficiently from
Auman te human (?7)



Influenza Activity Can Peak From
December Threugh May:

Month ofi peak influenza activity during influenza seasoens in the
United States, 1976—2002

12 - 11

10 -

# of Years with Peak Influenze
Activity

3
i

DEC N YAN N FEB MAR APR MAY

www.cdc.gov/nip/publications/pink/flu.pdf



Influenza viruses undergo change
of antigenic determinants -




Influenza viruses undergo change
of antigenic determinants -
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Influenza — ““Shaft™

Spanish Flu, 1918




Why the Concern?

During the past 100 years, there have been three major pandemics, and there are
strong signals in recent years of pandemic potential (epizootics of avian flu)
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History of the H5N1 (1)

® First I1solated 1n 1961 In South Africa
— Present in wild birds and chickens
— Noi serious: illness
— Continue tor mutate

e 11997
— Deadly from appeared in HK
— 1.5 million chickens killea
— 18 people infected with 6 fatalities
— Did not surface again until 2003



History of the current HSN1 spread

s 2003

— Chickens infected in South Korea

— Father and son diedlin HK after visiting China,
daughter also died of respiratory iliness in China
withoeut testing

— Chickens infected in Vietham

s 2004

— Chickens infected infected in Japan
— Chickens Infected In Indonesia, Thailand and Vietham
— Human cases In Thailand

® 2005 - Now
— Continued spreading to other places



The Current Situation with the H5N1 Avian Flu



Time line of the spread of the 2003 Avian Flu Epidemic
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Time line of the spread of the 2003
Avian Flu Epidemic

JUL-DEC BIRDS: | Newcases MPreviouscases  No of new cases [ ENETIEST | JAN-MAR BIRDS: | New cases M Previouscases  No of new cases
Lt HUMANS: (Cumulative totals in brackets) Cases 34 (263) Deaths 26 (157) | HUMANS: (Cumulative totals in brackets) Cases 14 (277) Deaths 10 (167)
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H5N1 Outbreaks in 2005 and Major Flyways of Migratory Blrds
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On the fly. Flyways might seem to connect the dots of HSN1 outbreaks, but the timings and locations aren’t a perfect
fit with known migratory patterns.




. . . . . . . . Status as of 1 April 2007
Areas reporting confirmed occurrence of HSN1 avian influenza in poultry and wild birds since 2003 Latest available update
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Russian Federation

Unitedﬂ;(ingdom
of Great Britajn
and N lreland

Mongolia

- Areas reporting occurence in poultry

Areas reporting occurence only in wild birds

2,400 Kilometers

Data Source: World Organisation for Animal Health (OIE)
and national governments

Map Production: Public Health Mapping and GIS

Communicable Diseases (CDS) World Health Organization

& \' The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever
¢y, World Health o ; SR ; -
Yy organization on the part_ of the Wo_rld_HgaIth C)_rganlza_tlon concerming the legal stgtus of any country, territory, mt_y or area or of_ its authont_les,
e or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border lines for which

©\WHO 2007. All rights reserved  there may not yet be full agreement.



Areas with confirmed human cases of H5N1 avian influenza since 2003

*

Status as of 10 April 2007

-

Lao People’s
Democratic Republic
Cases; 2

Deaths: 2

Thailand
Cases: 25
Deaths: 17

Indonesia
Cases: 81
Deaths: 63

China
Cases: 24
Deaths: 15

* All dates refer to onset of illness

Latest available update
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Viet Nam

Cases: 93 :

Deaths: 42 ;
Cambodia :
Cases: 7 [l
Deaths: 7 ,

850 1700 3400 Kilometers

on the part of the World Health Organization concemning the legal status of any country, territory, city or area or of its authorities,
or concerning the delimitation of its frontiers or boundlaries. Dotted lines on maps represent approximate border lines for which there may not yet be full agreement.
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Avian Flur Outhbreaks in Poultry 2003-2007
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Outbreaks of Avian Influenza (subtype H5MN1) in poultry. From the end of 2003 to 25 January 2007
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Table 1. Confirmed Human Cases of Avian Influenza A (H5N1) Reported to WHO

Global statistics of avian influenza
(As of 11 April 2007)

catiy 2003 2004 2005 2006 2007 Total
Cases||Deaths||Cases||Deaths||Cases||Deaths||Cases||Deaths||Cases||Deaths|Cases|/Deaths

Azerbaijan|| 0 0 0 0 0 0 8 5 0 0 8 5
Cambodia|| O 0 0] 0 4 4 2 2 1 . ! Y/
China 1 1 0 0 8 3 13 8 2 1, 24 15
Djibouti 0 0 0 0 0 0 il 0 0 0 1 0
Egypt 0 0 0 0 0 0 18 10 16 4 34 14
Indonesia 0 0 0 0 20 13 55 45 6 5 81 63
Iraq 0 0 0 0 0 0 5 2 0 0

Laos 0 0 0 0 0 0 0 0 2 2

Nigeria 0 0 0 0 0 0 0 1 s

Thailand 0 0 iy 12 5 2 3 0 0 2% 17
Turkey 0 0 0 0 0 0 7] 4 0 0 12 4
Vietnam 3 3 29 20 61 19 0 0 0 0 93 42
Total 4 4 46 32 98 43 115 79 28 14 291 L #-

The most recently confirmed cases of human avian influenza were reported to the WHO from Cambodia

and Egypt on 10 April 2007.




Table 2: Countries / areas with documented avian influenza H5 infection in birds and human in the
recent 6 months

Country/ Area Ef;eni?rf];?igseeport e Ul Human H5 Poultry H5 Wild bird H5
|Afghanistan |[2007-03-14 [| N | Y | N |
|Bangladesh |[2007-03-30 [ N [| Y [| N |
|cambodia |[2007-04-10 [ Y | N | N |
|China |
| Anhuil[2007-03-29 [| Y | N | N |
| Fujian||2007-03-01 [| Y | N | N |
| Hong Kong *||2007-03-09 [| N | N | Y |
| Inner Mongolia||2006—10—04 || N || Y || N |
| Ningxial[2006-10-04 [| N | Y | N |
| Tibet||2006-03-06 [| N | Y | N |
[Egypt ||2007-04-10 | Y | Y | V |
|Hungary ||2007—02—12 || N || Y || N |
lIndonesia |[2007-01-29 [| Y | Y | N |
KETE: |[2007-01-30 [| N | Y | N |
|Korea |[2007-03-08 [| N | Y | N |
|Kuwait |[2007-03-13 || N | Y | N |
|Laos |[2007-03-16 [| Y | Y | N |
|Myanmar |[2007-04-01 || N | Y | N |
INigeria |[2007-02-03 [ Y | N | N |
|Pakistan |[2007-04-11 [| N | Y | N |
|Russia |[2007-03-19 [| N | Y | N |
|Saudi Arabia ||2007—03—31 || [\ || N7 || N |
|Sudan |[2006-10-02 [| N | Y | N |
|Thailand |[2007-03-19 [| Y | Y | N |
[Turkey |[2007-03-01 [| N | Y | N |
|United Kingdom |[2007-02-16 [| N | Y | N |
R 2007-04-03 N v N
|Vietnam |[2007-04-02 [| Y | Y | N |

(Remarks: Y: Yes; N: No)Source: WHO and OIE # Source: The Agriculture, Fisheries and Conservation Department, Hong Kong* Low pathogenic

avian influenza subtype H5N2 was detected in a poultry farm in West Virginia.2004 © | Important notices Last revision date: 12 April, 2007




Cases

Confirmed human cases of avian influenza A/(H5N1) by date of onset and country up to date
(Data as of 11 April 2007)
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Spread of HSN1 frem infected migratory water
fowl te wild birds, peultry and mammals

— Non fatal
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TThe Latest Human Cases in China

e 17 year Anhui old' boy develeped symptom on March
17, hospitalized on March 20 and died on March 27

® A 37-year old Chinese man from Tunxi in Anhuli
Province became symptomatic on 10 December 2006
and was hospitalized on 17 December 2006. The
patient was discharged on 6 January and Is recovering
well. He was a farmer and may have kept a number of
birds in his back yard




The Latest situation in Hong Keng

® HSN1 has been tested positive from dead! bikds
(22/1/07)
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Japanese white- House crow found White backed
eye found in San in Sham Shui Po munia found in
Po Kong Mong Kok
peregrine

falcon found
in Tsuen Wan

1 2 | . - suspected
w ?_f : . case of H5N1
' A == Long tail shrike in ">~ 25/1/07

Scaly breasted munia in Hung Hum
Shamshuipo



No Poultry or Human H5N1
Cases Have Been Found In
North or South America



Avian Elu in America

® Recent North America Outbreaks of
— H7N3 in Canada 2004
— H7N2' in New York 2003
— H5N2 In Texas
— H7N2 In Delaware, New: Jersey: & Maryland 2004

e No H5N1 outbreak in North or South America
— Why?




H5N1 Outbreaks in 2005 and Major Flyways of Migratory Blrds
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On the fly. Flyways might seem to connect the dots of HSN1 outbreaks, but the timings and locations aren’t a perfect
fit with known migratory patterns.




Criteria For A Start Of Pandemic Flu

* New virus for which the general population
has no Immunity: against (HSN1 has never
circulated 1n man)

s Ability for virus to replicate in humans and
cause serious health effects (human cases
confirm this ability)

e Ability for virus to spread efficiently from
Auman te human (?7)



Has Human te Human transmission
pbeen established?

Current situation:

s Most human cases result from contact with sick
pirds or poultry

® Pessible sibling transmission in: Vietnam case

e Pessible family transmission in Hong Keng/China
case

e Few highly exposed poultry workers infected
(None in 1997 HK outhreak)

® No transmission to health care workers through
Unpretected contact with avian flu patients
altheugh antibodies developed (low transmission
efficiency?)




. Has Human to Human transmission been
established? — TThe Indonesian Cluster

* |n Kubu Simbelang village, Kares District, North Sumatra
* 8 members ofi an extended family got infected, 7 of them died

® |nitial case — 37 year old female who kept chicken at home
and' allow them to enter her house at night

® Used chicken feces as fertilizer in her garden
s 3 of her chickens died before she became:

® While severely symptomatic, she spent night in small reem
withi 9 peeple, among them her 2 sons and a brother (Who) IS
the only surviver) were infected

e A sister and her daughter who cared for the initial case got
Infected

s A boy who frequently visited the house of the initial case was
Infected and his father who cared for him also was Infected

® No hoespital staff infected (some without adeguate personal
protective equipment



FACTORS LEADING TO CONCERN OF
AN H5N1 Human INELUENZA PANDEMIC (1)

e Avian HSN1 Is widespread and endemic in Asia

® [Fast spread to Russia, Middle-east, Europe and
Africa

e Avian H5NI 1s becoming more deadly in a
growing number of bird and mammals species

e Wild birds and domestic ducks may. be
asymptomatically’ infected

® Sick birds upoen recovery can continue to shed
the virus for 10 days



FACTORS LEADING TO CONCERN OF
AN H5N1 Human INELUENZA PANDEMIC (2)

® The virus Is able to transmit directly from wild
pirds to some mammals and In seme
circumstances to people

s Sporadic spread directly from farmed animals; te
AUMmans; suspected human-to-human
transmission in rare instances

® |nfected human can shed virus prior to fever

® Genetic studies demonstrated ongoing evolution
of H5N1




Preventing the Spread of the Avian Flu



Preventive Measures

Different levels ofi transmission prevention:
— Wildl birds ter demestic fowils
— Among domestic fowils
— Wild birds to livestock
— Wild birds to man
— Domestic fowls/livestock to man
— Vian tor man




Prevention Efifort

s |nternational — WHO

— Monitoring, coordination, Investigation, laberatory test,
Infermation dissemination, guidance and support, etc

s National — CDC, CHP, Health Ministries

— Invelvement in: national pelicy, plans for moenitoring and
reporting, contact tracing, guaranting, screening of
travelers, resources allocation, preparedness and drills,
Information dissemination, awareness promotion, etc

® Organizational — Institutions, Companies

— Development & Implementation of policies and guidelines,
awareness promotion, contingency plans, performance
monitoring, etc

® [ndividuall— Everybody
— [Learn and execute prevention measures



Approaches to preventing
transmission In farmed animals

s Separate wildl birds and domestic fiowis

® Prevent cross contamination

® Practice Infection control measures at farms
e \/accinate farmed animals

® Monitor and track

e Cull'it necessany.



How Poultry Disease Spreads

Hﬁnﬁ United States Department of Agriculture Diseasa Alart Mumber Tha US Department of Agricultura is an agual
" Animal and Flant Health Inspection Service APHIS 91-55-66 opportunity providar and employar
Issued June 2002




Difficulty in Preventing Transmission
petween wild birds and poultry

- Open farm operations




Approaches to preventing bird/poultry
10 man transmission

Avoid contact with wild birds and bird dreppings
Use personal protective equipment in farms
Practice good Infection control procedures
Practice good personal hygiene measures

Practice gooed hygienic measure when handling
poultry and poultry meat

Do not handle/eat infected or sick poultry
Thoroughly COOK poultry meat and eggs




Approaches te preventing man to man
transmission (1)

® Block aerosol transmission

— Wear mask when sick to aveld aerosol release
during| coughing and sneezing

® Block contact transmission

— Wash hands frequently: after toeuching objects
and before rubbing eyes, nese and mouth

® Block perseonal transmission
— Avold close contact with sick individuals



Approaches te preventing man to man
transmission (2)

® Practice good persenal hygiene measures
® Avoid crowded places

® maintain good natural ventilation

s Stay healthy

® Get vaccinated

® Seek prompt medical assistance If sick



Poultry Meat / Fooed! Safety Issues

Cooking (=70°C) will inactivate the H5N1 virus
Properly cooked poultry meat is therefore safe

H5N1 virus in poultry meat is not killed by
refrigeration or freezing

Home slaughtering and preparation of sick or
dead poultry for food Iis hazardous

Good hygiene practices are essential to prevent
exposure via raw poultry meat or cross
contamination from poultry to other foods, food
preparation surfaces or equipment



Are Eggs safe Te Eat?

* Eggs can contain H5N1 virus both on the
outside (shell) and the inside (whites and yolk)

* Eggs from areas with H5N1 outbreaks in
poultry should not be consumed raw or partially
cooked (runny yolk)

* uncooked eggs should not be used in foods
that will not be cooked, baked or heat-treated
In other ways

* Properly cooked eggs are safe to eat



Protection against the H5N1 Avian Flu

- vaccine and antiviral drugs



The Challenges of Making an Effective
Vaccine against HSNA (1)

Influenza vaccines are made in eggs, but H5N1
Avian Flu virus kills embryos

Need to create a “new” virus through

ressortment of genes by genetic engineering
technigues

The H5N1 Avian Flu Virus keeps on evolving

Different strains between Vietnam and
Indonesian cases



The Challenges of Making an Effective
Vaccine against HSNA (2)

e Long lag time between identifying the right
strain to vaccine availability

e Limited manufacturers
e Concurrent need for regular human flu vaccine

e Sufficient supply of eggs??



Vaccine Development

Jan, Feb‘ Mar Apr, May‘ Jun

Jul , Aug, Sep

Oct, Nov, Dec

surveillance

select strains WHOQO/CDC/FDA

prepare reassortants

standardize antigen
assign potency
review/license

formulate/test/package

vaccinate

WHO/CDC)

ufacturers

> I cinic




Current status, ofi Avian Flu vaccine
Development

Manufacturing the appropriate vaccine

at the optimal time Is a major challenge




Results ofi Human Avian Elu Vaccine test (2006)

e 54 percent of those who got two shots, 28 days
apart, of the mega dose (12 times larger than
regular flu — safer?) developed adequate
protective antibody response

® Regular winter flu shots, in contrast, protect 75
percent to 90 percent of young healthy people

* Already outdated due to mutation of H5 N1?

— Genetic change in virus strains isolated from human in
2004 & 2005 (Vietnam strain vs Indonesian strain)

® Optimistic but still ways to go



The First DNA-based Vaccine Against
Avian Elu

s New appreach te vaccine manufacturing

* Does not contain infectious material from the
avian flu virus

* Contain only pertions of the Influenza virus’
hemagglutinin (H) gene

® Once Inside the body, the DNA Instructs human
cells tormake proteins that act as a vaccine
against the virus

s First human trial started on December 21,2006
s Study will'last for a year
s \Will' 1t work?




INELUENZA: ANTIVIRAL THERAPIES

s Amantadine: Influenza A
— Treatment and prophylaxis

s Rimantadine: Influenza A
— Treatment and prephylaxis

e Oseltamivir / Tamiflu*: Influenza A & B
— Treatment and prephylaxis

e Zanamivir / Relenza: Influenza A & B
— Treatment only

*Must begin therapy within 2 days of onset of illness



Antiviral Agents for Treatment

Antiviral

Amantadine

Rimantadine

Oseltamivir

Zanamivir

Trade Name

Symmetrel®

Flumadine®

Tamiflu®

Relenza®

Influenza
Spectrum

Type A

Type A

Type A & B

Type A & B

Route of
Admin.

Oral

Oral

Oral

Inhaled

Daily: Dose

100 mg hid

100 mg hid

75 mg bid

10 mg bid



Antiviral Agents for Prophylaxis

Antiviral Trade Name Isgéléfrr:fr?‘ ig:ﬂfﬂ_ﬁ Daily: Dose
Amantadine Symmetrel Type A Oral 100 mg
Rimantadine Flumadine Type A Oral 100 mg
Oseltamivir Tamifiu Type A & B Oral 75 mg
Zanamivir* Relenza Type A & B Inhaled 10 mg

* Not FDA approved
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INFLUENZA - ANTIVIRAL THERAPIES:
TOXICITIES

® Amantadine and rimantadine
— CNS (anxiety, insomnia, seizures, hallucinations), Gl
— CNS toxicity greater in patients en amantadine

— Resistance develops in 10%-30% during| treatment
course

— Teratogenic and embryogenic In animals

e Oseltamivir
— Gl (mausea and/or vomiting —5-10%)
— Neuroeloegic effect (hallucination) report form Japan

s Zanamiwvir
— Brochospasm (avoeid in asthmatics)



Amantadine and Rimantadine —
M2 Inhibitors

e Older generation ofi antiviral drugs used since the
1970's

s Advantages:
—  Inexpensive and!long shelf life off =20 years

e Disadvantages:
—  Drug resistance develops guickly:
—  Questionable safety in pregnant women (teratogenic?)
— Lower dose for elders

—  Reqguire close clinical monitoring In special patient
greups (not likely available during pandemic fiu)



Tamiflu and Relenza — N INHIBITORS

s New antiviral drugs

s Advantages:
— Better safety profile
— Less prone to develop drug resistance

e Disadvantages:
— Cost
—  Supply
e Tamiflu has been used for treating avaian fiu

patients in Thailland and Vietnam with limited
effective use

s [amifiu is used freqguently to treat regular
Influenza in Japan



Issues withr Antiviral Drugs

® Toxicity

* Effective Dose

® Timeliness of Administration
® Resistance?

® Shortage of supplies

® Counterfeit

® Shelf-lifie

® Quantity to stock?



Tramiflu for Treatment of Influenza

* Oseltamivir (Tamiflu®) Is recommended by
WHO for use for both treatment and
prophylaxis of influenza.

— For treatment of influenza - Adults: 75 milligrams
(mg) two times a day for five days.

— For prevention of influenza - Adults and
teenagers 13 years of age or older: 75 mg once
a day for at least seven days.



IS Tlamifiu Effective Against
Human H5NIL Disease?

* The evidence for effectiveness is based on:
— virological data from in vitro

— animal models

— limited human studies
— extrapolation of trials results for ordinary human

Influenza

* Clinical trials against human H5N1 disease have
not been conducted - treatment effectiveness

and dosage are uncertain



Non Medicall Interventions are
Important loo!

® Proven effective te contain the spread of SARS in 4
months world wide

® Strategies:
— Personal hygiene, use ofi mask, gquarantine, contact
tracing, screening of travelers, etc
* |nfluenza iss more ofi a challenge since It Is more
Infectious than SARS and has a shorter incubation
period with virall release before enset ofi symptoms



The Hong Kong Influenza
Alert System



Three Level Response System (1)

e Alert Response Level —

— confirmation of highly pathogenic avian influenza (HPALI)
outbreaks in poultry populations outside Hong Kong

— confirmation of HPAI in Hong Kong in imported birds in
guarantine, in wild birds, in recreational parks, in pet bird shops
or in the natural environment

— confirmation of human case(s) of avian influenza outside Hong
Kong



Three Level Response System (2)

® Serious Response Level —

— confirmation of HPAI outbreaks in the environment of oramong
poultry population in retail markets, wholesale markets or farms
in Hong Kong due to a strain with known human health impact

— confirmation of human case(s) of avian influenza in Hong Kong
without evidence of efficient human-to-human transmission



Three Level Response System (3)

® Emergency Response Level

— There is evidence confirming efficient human-to-
human transmission of novel influenza occurring
overseas or in Hong Kong

— The declaration of pandemic comes from WHO. It
means the influenza strain is beginning to cause
several outbreaks in at least one country, and spread
to other countries, with consistent disease patterns
Indicating serious morbidity and mortality is likely in
at least one segment of the population.



The WHO Influenza Alert Scheme
and
The Singapore Flu Pandemic
Business Continuity: Guide



WHO Avian Elu Alert Scheme

Inter-pandemic phase 1
New virus in animals, no human 2
CASES
Pandemic alert Mo or very limited human-to-human ﬂ
transmission
MNew virus causes human cases Evidence of increased human<4o-human

transmission

Evidence of significant human-to-human B
transmission

Pandemic Efficient and sugtained human-to-human 6
transmission

Each phase is associated with international and
national public health actions. WNational actions

during each phase are further subdivided accord-
ing to the national epidemioclogical situation. For




NEW PHASES OVERARCHING PUBLIC HEALTH GOALS

Interpandemic period
Phase 1.Mo new influenza virus subtypes have been detected
in humans. An influenza virus subtype that has caused human

strengthen influenza pandemic preparedness
at the global, regional, national and

infection may be present in animals. If presentin animals, the
risk? of human infection or disease is considered to be low.

Phase 2 Mo new influenza virus subtypes have been detected

in humans. Howewver, a circulating animal influenza virus
subtype poses a substantial risk® of human disease.

subnational levels.

Minirmize the risk of transmission to humans:
cdetect and report such transmission rapidly
ifit occurs,

Pandemic alert period

Phase 3. Human infectionis) with a new subtype, but no
human-to-human spread, or at most rare instances of spread
to a close contact.®

Phase 4. small cluster(s) with limited human-to-human
transmission but spread is highly localized, suggesting that
the virus is not well adapted to humans.k

Phase 5. Larger cluster(s) but human-to-human spread still
localized, suggesting that the virus is becoming increasingly
better adapted to humans, but may not yet be fully
transmissible (substantial pandemic risk).

Ensure rapid characterization of the new virus
subtype and early detection, notification
and respanse to additional cases.

Contain the new virus within limited foci ar
delay spread to gain time to implement
preparedness measures, including vaccine
development.

Maximize efforts to contain or delay spread,
to possibly avert a pandemic, and to gain
time to implement pandemic response
measuras,

Pandemic period
Phase 6. Pandemic: increased and sustained transmission in
general population.k

Minimize the impact of the pandemic.




The Singapore Flui Pandemic
Business Contingency Guide

® Discuss potential business impact
— Disruption te gatherings, transportation, supplies
— Increase In electronic communications
— Absenteeism

® Business continuity planning

— Sustain; eperations in light off changing conditions with:
employees/processes/infrastructure/stakeholders/communications

e 5 Alert Levels ( , Yellow, , )
with different sets of recommended actlons



|solated overseas/local cases of
animal te human transmission/ Low: threat of
Auman to human: infection

— ldentify staff to oversee business continuity
plan, set up polices and procedures, secure materials supplies

— ldentify critical functions, assemble plan fior
sustained operation, evaluate special facilities requirements

— Assemble tele-communication requirements
and plans

— Update contact infoermation; ofi key.
stakeholders such as suppliers, customers, etc. ldentify
alternate sources

— promote flu info, develop plan for
communication with stakeholders



Yellow Alert - Slight human to human transmission,
smalll risk of imperting It lecally / no sustained spread

~ —Appoint flu manager, Implement screening
proceadures, moniter development, follew vaccination
program, Issue PPE, restricted travel to affected areas

~ — Moenitor pregress and update plan on
when/how: to activate alternate plans

- — Activate equipment for tele-
communication, increase cleaning/disinfection

- — Activate plans Ifi necessary (suppliers
andl retailers)

- — Reassure staff of effort, and
provide info on anticipated plans for higher alert, inform
external stakeholders of necessary info



Evelves into human disease,
several outbreaks spreading te other countries,
cases found locally

~ — Update staff on advisories, separate team
operation to minimize contact, sick staffi to stay home and
monitor pregress, avold crowded places, postpone travels

~ — pre-gualify alternate supplier from unaffected
areas, or increase inventory levels, enable staff to remotely
access stakeholders

- — Further increase cleaning/disinfection
Including the A/C systems
~ —|mplement access screening and control

of stakeholders, activate alternate logistical arrangements,
explore partnership with industrial' counterparts for mutual
ald arrangements

. — Inform; stakeholders ofi restrictions
and requirements and of updated information



Wide spreadi infection, Increase in
deaths, health care systems overwhelmed,
border closure imposed In some countries

— Non-critical staff to werk firem home, activate
succession plan, previde counseling where needed

— Monitor/maintain contact with stakeholders
through remote access

— Monitor inventory levels
— Activate mutuall aid program where needed

— Regularly update staffi and stakeholders
of actions taken to instill confidence



— Highi death rates reported,
economic activities severely disrupted and
are heading towards a standstill, panic
SWeeps through communities, survival Is
at stake

® Stop operations
s Adhere to directives from health authorities

s \Wait for clearance prier to resuming business
activities



Organization Preparation



Organizational Preparation (1)

e Acquire an understanding of fluiand avian fiu
— Nature and diffierence of the two diseases
— |nfltenza pandemic
— Modes of transmission

— Incubation period — Time (7 days) before symptoms
arrive

— Period of communicanility — Release of virus (starts
prior to appearance of symptom)

— Symptoms and signs: cough, fever, sere throat,
muscle ache, conjunctivitis, acute respiratory
distress, vial pneumonia



Organizational Preparation (2)

* Tlake steps to ensure maximum protection of
personnel and business:

— Moniter latest development

— Helghten awareness via education and' training
— Promotion of good personal hygiene practices
— Provide good ventilation: in facilities

— Conduct freguent cleaning and disinfection




Organizational Preparation (3)

*® Take steps to ensure maximum protection of
personnel and business (Continued):

— Proevide hand washing/sanitizing stations

— Provide mask where needed

— Monitor employee health and sick leave recoras

— Provide/arrange for vaccination

— Consume only thereughly cooked poultry and eggs
— Relief sick workers

— Be aware of travel advice & latest develepments

— Promote healthy lifestyle



Organizatienall Preparation (4)

e Knew what to do when staff / family: ofi staiff
develep avian fiu

— Assist health officials with:

s Notification of cases (confirmed and
SUSpect)

® Assist In Investigation and contact tracing
®Provide relevant infermation/recorads
®Closure of work place?

e Disinfection of facility

— Ensure sick staff'/ staff under home
confinement not to come to Work

— Observe workplace precautionary measures



Organizational Preparation (5)

® Compile business contingency plans
— |ldentify key personnel for essential functions
— Prepare staffi roster
— Split Inte smaller werk groups
— Designate management deputies
— Speclify roles and responsibilities of all groups
— Conduct drills

— Cultivate better understanding of infection
controll measures

— Steckpile personal protective eguipment



Individuall Preparedness



Individual Preparedness (1)

® Be prepared

— Live a healthy life style
e Eat balanced diet, exercise regularly, do not smoke, rest well

— Ensure adeguate supply: of masks, antipyretics, thermometer,
soap, tissue paper, etc
s Get Vaccinatea

e Keep hands clean by frequent & proper hand washing
— Before touching eyes mouth; and nese
— When hands are contaminated by sneeze or cough
— After touching public mstallations / eguipment
— Before handling foed or eating
— After going to restroom
— Before putting on mask and after taking one ofif



Individual Preparedness (2)

Use mask properly.
— Wear when suffering respiratory iliness, dispose properly

Know: how: influenza presents

— Symptoms: fever, headache, cough, runny Nose, sore
throat and muscle ache

— Inform doctor off history of contact with sick birds, avian
flu patients and thelr secretions

Manage fever well

— Maintain good indooer ventilation, drink plenty of water,
stay heme, check boedy temperature regularly, consult
doctor promptly

Live a hygienic life

— No spiting, properly dispese sputum, nasal discharge anad
saliva, sanitary treatment of urine and feces, cover tollet
when flushing, dispose waste properly...



Coughing and Sneezing release lots of Bioareosols
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Droplet vs aeresol?

e A cough cani generate 100,000 particles

e Sneeze can generate 20X more than cough

s’ Greater pressure will' generate smaller particles

® Particle behavior in air depends on many factors
® No clear delineation between droplet and aeresol

® There Is evidence that influenza is spread by
aerosoll in additien te droplet and direct contact!



Behavior of Alrborne Particle

e E.g. for 100 um

airberne particles

— Settling velocity — 0.3 m/s

— Distance traveled from: a
height ofi 1.5 meter about
0.6— 1.5m



Respiratory: Pretection for
Infectious Agents In Healthcare

® Engineering controlsi may not be adeguate or
feasible

s Exposure limit/ Infectious dose NOT available
e Dynamic working environment and' activities



Respirator Selection Methods for
Biohazardous Agents

s Expert Opinion
— Qualitative approeach — risk estimates

— Used when important data for guantitative methods
not available

— Considers characteristics ofi job activities, the
Infectious agent, protection factors, advantages and
disadvantages of using respirators

e Consult medical authority fer protection levels required -

CDC, WHO

e Consult manufacturer for type



Surgical Masks and “Respirators™ Used
for Infectious Agents

W
n, |
: N95 Respirat
Surgical mask Non-uali
N95 Respirator Surgical mask

Typical surgical mask is NOT a respirator

Valved N95 Respirator



Elltering Facepiece Respirator vs
Surgical Mask




Performance of N95
Respirators

Expected performance 95% efficient in removing 0.3 micron particles
Actual performance reported by Balazy et al. AJIC Vol. 34 No.2
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Fig 5. Effect of the inhalation flow rate on the
fractional penetration of M52 virus through
respirator B {n = 5). Similar to Fig 4, the points and
error bars represent the mean values and the
standard deviations, respectively.

Fig 4. Effect of the inhalation flow rate on the
fractional penetration of MS2 virus through
respirator A {n = 5). Each point on the graphs
represents the mean value of the particle
penetration, and the error bars represent the
standard deviations for respirators.

Viruses 20 to 300 nm Bacteria 500 nm to 10 microns

Mold spores 1 to 70 microns Fungi 2 to >200 microns



Performance of Surgical Mask

Actual performance reported by Balazy et al. AJIC Vol. 34 No.2
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Viruses 20 to 300 nm Bacteria 500 nm to 10 microns
Mold spores 1 to 70 microns Fungi 2 to >200 microns



Here IS the picture...

® Coughing and sneezing generate particles of
vanying sizes including these larger and smaller
than 5 microns (can we safely say influenza is
spread by droplet only??)

e Surgical masks are poor filters against small

particles (can we safely say that surgical masks
are adeguate for protection against influenza??)

® The infection dose of many: respiratory.
pathogens are not knewn (Is the protection
factor offered by surgical mask suifficient against
emerging respiratory pathogens??)



Respiratory’ Protection Program

e Assessment of risk

e Selection of respiratory protection device
* Viedical examination

® Training of user

® Eitting of respirator

e Use and maintenance



Don't Forget Te Cover Up
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Stay Healthy and Be Safe!

TThank You

Contact Information:

Drr Jesephi Kwan
Director off Safety and Environmental Protection
Hong Kong University of Science and Technology:
Clear Water Bay, Kowloon, Hong Kong

(852) 2358-6451
Joekwan@ust.hk




