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Pandemic monitoring

® 4 Indicators:

— Geographical spread of influenza activity

— Intensity of acute respiratory diseases in the

population
— Trend of respiratory disease activity

— Impact on health care services

(187 : Dr. Maureen Birmingham)



Characteristics of the Pandemic (H1N1) 09 virus

Viruses to date are homogeneous antigenically and react well
with antisera raised against California/4/2009 and
California/7/20009.

To date, no recognized genetic markers associated with virulence

® Viruses isolated from severe cases do not show sequence
differences.

Virus replicates more in lungs and causes more severe

pneumonia in animals (ferrets, mice, primates) than seasonal
H1N1

Sensitive to neuraminidase inhibitors (oseltamivir, zanamivir)
® Resistant to amantadine and rimantadine

Its genetic and antigenic evolution is unpredictable.

(N7 : Dr. Maureen Birmingham)



Resistant cases have been reported Iin

About 26 cases of drug-resistant swine flu [influenza pandemic
(H1N1) 2009 virus] have been reported around the world,
including an earlier case involving a 60-year-old man from Quebec
who was given the drug when he was exposed to swine flu because
his son was ill.

United States, Denmark, Australia, China and Singapore, Japan,
Thailand (2 cases).

Most of the cases have been in people who have taken the drug,
either as treatment for swine flu or to prevent swine flu after they
were exposed to it.

People who are resistant to Tamiflu may also be treated with the
antiviral drug zanamivir.

(a7 : AungsfiAm Usaiasy noaasy)



Lessons learned globally

Influenza viruses are unpredictable — didn’t allow containment
operation

Many countries had difficulties shifting from containment to
mitigation
Virus spread quickly causing mainly mild illness — countries had

difficulties deciding public health measures (school closing,
cancelling mass gathering)

Investments in pandemic planning and stockpiling antivirals paid off
Response plans must be adaptable and science-driven

Clear, consistent, and transparent information to the public is
essential

Surge capacity. Even with a moderate pandemic, the health care
delivery system (especially ICUs) and laboratories can be
overwhelmed '

(N7 : Dr. Maureen Birmingham)



Virus strain composition for 2010 season

SOUTHERN STRAINS COMPOSITION
® An A/California/07/2009 (H1N1)-like virus
® An A/Perth/16/2009 (H3N2)-like virus

® A B/Brishane/60/2008-like virus

September 23, 2009 , Melbourne

(M7 : ALAgsan Ussidsy noaasy)



In preparing for the 2nd wave......

H1N1 now the dominant virus strain

Large populations still susceptible to infection

Monitoring for drug resistance critical

Not the same as seasonal influenza — affects younger people

Severe respiratory disease in a small proportion of healthy
persons

Risk factors for severe diseases (pregnancy, obesity,
respiratory, cardiovascular, diabetes, immunosuppression)

HIV+ persons not at increased risk if on ARVs

Higher risk of hospitalization and death in minorities and
indigenous populations
(N7 : Dr. Maureen Birmingham)



Priority Issues Requiring Close Monitoring in USA

® Genetic mutations that confer resistance to

Zanamivir
® Qutbreaks of Oseltamivir resistant infections
® Change in pathogenicity of HIN1 pandemic virus

® Vaccine adverse events

(Y187 : Dr. Mark Simmerman)



Summary of Key Points in United States

Once emerged, pandemic H1N1 virus spread to all 50 states
and globally quickly

Some areas more affected than others

Expect continued summertime circulation with focal outbreaks
Elderly seemingly relatively spared

Capable of causing severe disease and death

® Most severe outcomes among people with underlying
heath problems that are associated with high risk of
influenza complications

Virus remains sensitive to oseltamivir and zanamvir

(Y187 : Dr. Mark Simmerman)
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Influenza viruses Thailand Jan-July 2009

Influenza virus Thailand Jan-July 2009

Red: Pandemic; White: H3; Blue: B and Pink: H1N1 seasonal

(a7 : AungsfiAm Usaiasy noaasy)



AL BEE LNISLAURIDE 14

AvstuAIaelALSIMgan1ele 1-3 % Wa3NUsIngeIns
(] % 1 3’ A v = | = o
LNURAIBENZNLNBN U8 IN1SUBRAUIN e Yamaniady

[~ % 1 U a dy . .
Humlagnelagldinaiauaamnie (Aseptic techniques)

1# Dacron ¥i5a Rayon swab NAINYINA28AIAATANAEAN
T8im251% swab N1# Calcium alginate %58 swab NAINTIA2E

18 wwsnzfansgueelsaueaiin vie gugelfisen PCR

(N7 A9.059UIA SUHTUAUAE)



38RATIIATILH LIRIA LA e

F9I9RE1INHGNIINTDI A TR LA A NG L

- Conventional RT-PCR
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- Virus culture (option)

- DNA sequencing (option)

(N7 A9.059UIA SUHTUAUAE)
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National Reference Laboratory

. Policy makers, control of network lab proficiency
. Detect / Identify / susceptibility test emerging agents
. Solve laboratory problems

. Transfer of knowledge and know how to the network

laboratories and also to clinicians, medical personnel

. Provide or support budgets for the network laboratories

(if possible)

. Leading roles in Infection controls & prevention

(87 : SA.BWLIRANG 532URT)



Laboratory work for National Reference Laboratory

1. (Rapid) presumptive identification (molecular)
. Isolation & identification
. (Rapid) confirm identification (molecular)

. Typing for epidemiologic data (molecular)

2
3
4
5. Antimicrobial (viral) susceptibility testing
6. Drug resistance study (molecular)

7. Antibody detection (infection & vaccination)

8. Data collection and presentation

Molecular genetics . fingerprinting, PCRs & sequencing

Molecular biology (biomolecules in cell : proteins, AA, FA, CHOs)

(87 : SA.BWLIRANG 532URT)



Regional Referral Laboratory

Follow the policy & methods

Report the results also to the national reference

laboratories
Transfer specimens to NR lab for further study

(if necessary)

(87 : SA.BWLIRANG 532URT)



District Laboratory

1. Follow the policy & methods

2. Specimens . select, collect and transport to the

affiliated referral lab

(87 : SA.BWLIRANG 532URT)
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Tamiflu

Oseltamivir -
V“ GlaxoSmithKline

75mg RELENZA"

zanamivir

10 capsules

Powder for Inhalation
Each blister contains zanamivir 5 mg

1 Diskhaler™
5 Rotadisks™ (4 blisters per Rotadisk) | 5 mg




Influenza Diagnosis

® Treatment, when indicated, should be initiated as early as

possible

® Treatment should not wait for laboratory confirmation of

influenza

® A negative rapid influenza diagnostic tests (RIDTs) does not

rule out influenza

® The sensitivity of RIDTs in detecting 2009 H1N1 has ranged
from 10 % to 70%

Joseph Bresee, Epidemiology and Prevention Branch, Influenza Division, NCIRD, US-CDC

(ﬁm DANY.AINNT ATHITU)



Antiviral treatment

® is recommended for persons with suspected or confirmed

influenza with .
—severe illness
—risk factors for severe illness

® is generally NOT recommended for

® healthy persons who develop ILI

® persons who appear to be recovering from ILI

(ﬁm DANY.AINNT ATHITU)



Neuraminidase Inhibitors

® Oseltamivir (Tamiflu®, GPO—A—FIu®) and Zanamivir (Relenza®)

® RCT. Reduced duration of influenza by 1-1.5 days when

administered in 48 h

® Pooled RCT analysis. Reduced LRI complications, pneumonia,

and hospitalization

Joseph Bresee, Epidemiology and Prevention Branch, Influenza Division, NCIRD, US-CDC

(ﬁm DANY.AINNT ATHITU)



Summary of Interim Recommendations for the Use of
Antiviral Medications

® Focus on treating severely ill patients (e.g. hospitalized) and

patients with risk factors for severe iliness

® Most treatment is empiric, should be started early, and should

not wait for an influenza test result
® Healthy patients with mild illness don't usually require treatment
® Limit use of chemoprophylaxis

— early treatment of high as an alternative

Joseph Bresee, Epidemiology and Prevention Branch, Influenza Division, NCIRD, US-CDC

(ﬁm DANY.AINNT ATHITU)



Respiratory Manifestation

URI 7/ Bronchitis
Wheezing / Bronchiolitis
Exacerbation of pre-existing lung/heart disease

Viral pneumonia: diffuse interstitial infiltrates, focal

opacity

ARDS and consequences

(AN . W7 1nesanna)



Chest X-ray finding

interstitial (ground glass) mostly bilateral

Advanced : added on alveolar pattern and/or

consolidation (alveolar leakage)

Late . added on pulmonary interstitial emphysema,

Interstitial thickening / fibrosis, honey combs,

traction bronchiectasis

(N7 : AWEY.GNIE iNgTAUQYAST)



Management of swine-flu ARDS

Ventilator management

Medication

® Oseltamivir zanamivir
® (Cortico-steroid

® Sedative, muscle relaxant
Homodynamic, fluid balance

Diuretic

(N7 : AWEY.GNIE iNgTAUQYAST)



Respirator complication

Barotrauma:

— Pneumomediastinum/pneumothorax
Treatment related ventilator malfunction
Hospital acquired infection
VAP, catheter-related infection
Pulmonary embolism
Clinical illness polyneuropathy

Late Pulmonary complications in ARDS survivors:

Bronchiectasis, Fibrosis

(N7 : AWEY.GNIE iNgTAUQYAST)



Mortality

Hasten disease progression:. Risk group
Pregnancy
Worsening of pre-existing disease:. Heart, Lung

Difficult and delay in diagnosis including hospital
acquired flu

Cardiac complication and hypotension
Viral pneumonia and consequences

® ARDS, Pneumothorax

® Bacterial pneumonia

® Acute renal failure, etc.

Drug resistance (0.5%)?

(AN . W7 1nesanna)
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®

Tamiflu

Oseltamivir -
S’ GlaxosmithKline

75mg RELENZA"

zanamivir

10 capsules

Powder for Inhalation

Each blister contains zanamivir 5 mg A

Diskhaler”

1 Diskhaler™
5 Rotadisks™ (4 blisters per Rotadisk) | 5 mg
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119911 Community—Acquired Pneumonia (CAP)
Twiin dlng Ine - 2552

. 31 generation cephalosporin eg

Cefotaxime ,Ceftriaxone

+
Macrolides eg. Azithromycin, Erythromycin

YU N.A.2552 +

Antiviral agent eg. Oseltamivir

(w1 sATAY winT [adineguw)



NEUEUNE “ 81N153WHSE ” (WHO)

fornamasuwmela - nikes neu el idaneiiEan
- glagnuin

ADINITNUSEAMLAZENDS - AN AN dUAW

No1nnsusuenlspgenitwae  — (959 > 3 %

Na1N15210%7 - AN Udd1nzanad Lwae

( WHO briefing ,30 July 2009 )

(ﬁm ;ALY WW.T LA gIT)



Pandemic Vaccine




Flumist
® 2-49 yrs
® Contraindication:

® Hypersensitivity to eggs, egg proteins, gentamicin,
gelatin or arginine

® Concomitant aspirin therapy in children and
adolescents.

® Warning & Precaution:
® Asthma
® Immunocompromised

® Underlying conditions predisposing to influenza complication
® Pregnant

® History of Guillain-Barré syndrome
(M7 : AW, Uszidsy 18913510a)



Efficacy and Effectiveness

® Inactivated parenteral vaccines were 30% effective (95% Cl
17% to 41%) against ILI , and 80% efficacious against
influenza when the vaccine matched the circulating strain and
circulation was high, but decreased to 50% (95% Cl 27% to
65% ) when it did not.

® Monovalent whole-virion vaccines matching circulating viruses
had high efficacy (VE 93%, 95% Cl 69% to 98% ) and
effectiveness (VE 66%, 95% Cl 51% to 77%) against the
1968 to 1969 pandemic.

(Cochrane review, 2007)

(M7 : AW, Uszidsy 18913510a)



Critical occupations
- Deployed forces

- Critical healthcare
-EMS5

- Fire

- Police

High risk population
- Pregnant women

- Infants

-Toddlers

Tier 1

Critical occupations
- Military support
-Border protection
-Mational Guard

- Intelligence services
-Other natl. security
-Pharmacists
-Mortuary services
-Community services
- Utilities
-Communications
-Critical govt.

High risk population
-Infant contacts
-High risk children

Tier 2

Rest of population

123 million

High risk population
-High risk adults

Critical occupations
-Elderly

-Other active duty
- Other healthcare
-QOther Cl sectors
-Other govt.

74 million
High risk population
-Healthy children

64 million

Tier 3

Tier 4

Tier

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

(37 : A.uN. Useidsy 19935104)
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® Pregnant women

® Household contacts and caregivers for children younger

than 6 months of age
® Healthcare and emergency medical services personnel
® All people from 6 months through 24 years of age

® Persons aged 25 through 64 years who have health
conditions associated with higher risk of medical

complications from influenza.

(M7 : AW, Uszidsy 18913510a)
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Therapeutic options to cope with this season’s

influenza viruses 2009

H1N1, the major circulating influenza strain in USA, is still
sensitive to

zanamivir, the inhaled neuraminidase inhibitor

adamantanes, an older class of compounds.

but resistant to oseltamivir
H3N2, less frequently isolated in USA 2009 than in the past,
IS sensitive to

zanamivir

oseltamivir

but resistant to the adamantanes

Adamantane derivatives = amantadine, rimantadine with inhibition of the M2 channel, a viroporin of influenza A.
All H5N1 human isolates tested were resistant to amantadine & rimantadine

(47 : ALUN.aNT Sa713AH)



A15LEINS2IILTBADYT STHININNTIAN-HUIAN N.A. 2552
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dyUnanismarauideldninlvegfasiasn Oseltamivir

Neuraminidase Inhibitor Susceptibility Analysis

aa;ﬂmamiﬁam Oseltamivir 5211179 NASTAN-RWIAN 2552

1 Y U

dhA2a9ISHLENIAlNg  AeRwgNIATIzA  dneugnines  Aeensoeas

N N %

A/H1N1 33 33 100
A/H3N2 11 0 0
B 16 0 0

(47 : ALUN.aNT Sa713AH)



Antiviral Resistance During the Influenza Season
2008/2009 in USA

Centre for Disease Prevention and Control (CDC):
2008-2009 Influenza Season (15t Oct 2008 - Week 19 ending 16" May 2009)

Isolates Resistant Viruses* Number (%)
Tested (n)
Oseltamivir Zanamivir
Seasonal Influenza 893 888 (99.4%)* 0
A HIN1
Influenza A (H3N2) 145 0 (0) 0
Influenza B 444 0 (0) 0
Novel Influenza A 128 0 (0) 0
(HIN1)

*H274Y mutation: a histidine to tyrosine substitutidraaino acid 274

(47 : ALUN.aNT Sa713AH)



Oseltamivir Resistance of
Novel Influenza A H1N1 2009 in Thailand

Tsaneu1as1anBu ligunsianisaenaaaide influenza anewusina
WU LH0 71 mutation H 275 Y 1 918 99nN5gNATIaUT2810 50 T8
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2552 \itegN1shaen Solanuidaif mutation F9NE
AudidetgimianisnioaiuliSaine1ndin AnzuRNEAERAS
gR1aensoianninends lne o.89 2935300 16%n1959 529180 influenza
A 2009 (HN) GUA%S H275 Y 91%I% 218 518 Tainuidonf mutation
AINATY
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WHO Recommends National Stockpiles of Antivirals for
Treatment and Prophylaxis

« Purpose: Response to outbreaks within the
country or the treatment and prophylaxis of
citizens during a pandemic

* Timing: Pandemic phase III and later

« Application: Stockpile under the control of a
specific nation and positioned within its
borders. Treatment of individuals with
confirmed or suspected avian or pandemic

influenza virus infection and high risk

exposure groups

(N7 AuW.aNs Ba15AR)
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VACCINE

e YA Inactivated Influenza Vaccine

9179 2 81% Dose bAgHIa1N U.Sanofi Pasteur

e N&AR Live Attenuated Influenza Vaccine (LAIV)

(Mu7 : wn.37m assaI2na)



COLD-ADAPTED
FLU VACCINE
VIRUS

(7 : wW.37m 9550492974)



Antiviral Drugs

e Oseltamivir Capsules (75, 45, 30 mg)

(7 : wW.37m 9550492974)
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191923718817 Oseltamivir

YA AL WOBNIAN - FINIAN 2552 HIUTEUU VM

(lseweuia 1,026 uvie)
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4mM3.1-12
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Infection Control of Pandemic (H1N1)
2009 in Health Care Facility
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Pandemic Influenza
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Pandemic Influenza

o oo Qs

* YHURARIHNKANNITVDY
Standard Precautions
Transmission-Based Precautions
Respiratory Hygiene and Cough Etiquette
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Patient placement

d1M3UUI8HId8nIDEUEY Influenza A (HIN1) 2009
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