Seasonal, Avian, Pandemic Influenza

- What’s next?
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Percentage of respiratory specimens testing positive for

Influenza, by influenza transmission zone:-16 February 2024.

Percentage of respiratory specimens that tested positive for influenza
By influenza transmission zone

Map generated on 16 February 2024

Virus Subtype® % Influenza Pos.**




2023-2024 U.S. Flu Season: Preliminary In-Season
Burden Estimates

Espafiol | Other Languages Print

CDC estimates™* that, from October 1, 2023 through February 24, 2024, there have been:

26 - 49 million 12 - 22 million
flu illnesses flu medical visits

@ v

290,000 - 610,000 18,000 - 53,000
flu hospitalizations flu deaths

A

i
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*Because influenza (flu) surveillance does not capture all cases of flu that occur in the U.S., CDC provides these estimated
ranges to better reflect the larger burden of flu. These estimates are calculated based on data collected through
CDC's Influenza Hospitalization Surveillance Network (FluSurv-NET) and are preliminary.




Positive Flu test among ILI in USA ; Mar.1, 2024
- Is It higher than Thailand?

Influenza Positive Tests Reported to CDC by U.S. Clinical Laboratories,
National Summary, 2023-2024 Season
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Burden of Influenza in Thailand

Systematic Review or Meta-Analysis

INQUIRY: The Journal of Health Care
Organization, Provision, and Financing

Economic Burden of Influenza Vehume 57: 113

® The Author(s) 2020

in Thailand: A Systematic Review Arice reuse guidelnes:

sagepub.com/journals-permissions
DOI: 10.1177/0046958020982925

'LCIurn:le.sagepub.cct_l:n.n'home.-"inq
S. Kiertiburanakul, MD, MHS', W. Phongsamart, MD?, SSAGE
T. Tantawichien, MD?, W. Manosuthi, MD*,

and P. Kulchaitanaroaj, PhD®

A systematic review including 11 studies

Two major impacts at national level
1. Mz l¥aelun1sSny1 (Direct medical cost):
13.56 - 36.02 million USD (approx. 1.1 billion baht)
2. @alomalumsiiaunarmsmgla (Loss of productivity/income):
15.42 — 44.66 million USD (approx. 1.3 billion baht)



Cardiovascular (CV) complications associated with

Influenza infection

: Release of inflammatory
Pro-thrombotic state cytokines and systemic
inflammation
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Curr Cardiol Rep (2022). https://doi.org/10.1007/s11886-022-01748-8
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Tamiflu®

Oseltamivir

/5 mg

10 capsules

Licensed (in 2004) and available in Thailand
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( Influenza and other Respiratory Viruses 2007;1:27-34.)
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Seasonal (Annual) Influenza Vaccine
3-4geniig - HINI

- H3N2 e
- 2B (Victoria and ‘4",

Yamagata lineage)


http://images.google.co.th/imgres?imgurl=http://www.csu.med.cuhk.edu.hk/hkaids/edu/images/vaccine.gif&imgrefurl=http://www.csu.med.cuhk.edu.hk/hkaids/edu/cfaq9.htm&h=300&w=300&sz=36&tbnid=a8FE4dpxedIJ:&tbnh=111&tbnw=111&start=4&prev=/images?q%3D%2Bvaccine%26hl%3Dth%26lr%3D%26sa%3DG
http://images.google.co.th/imgres?imgurl=http://www.medlook.net/kids/images/vaccine.gif&imgrefurl=http://www.medlook.net/kids/flu.asp&h=272&w=150&sz=13&tbnid=wCIbMiO2GwEJ:&tbnh=107&tbnw=59&start=5&prev=/images?q%3D%2Bvaccine%26hl%3Dth%26lr%3D%26sa%3DG

WHO advisers recommend strain picks for next
SH 2024 Flu vaccine SAME as NH 2024-5 Flu vaccine

e WHO experts recommends that switch back to trivalent
(3-strain) vaccines and leave out the influenza B Yamagata
lineage component.

e WHO said no naturally occurring influenza B Yamagata

lineage viruses have been confirmed since March 2020 .
e The egg-based and cell-based vaccine strains vary, and

Both versions of the NH 2024-5 vaccine are same SH 2024.

https://www.who.int/news/item/23-02-2024-recommendations-announced-for-influenza-
vaccine-composition-for-the-2024-2025-northern-hemisphere-influenza-season



WHO advisers recommend strain picks for next

SH 2024 Flu vaccine SAME as NH 2024-5 Flu vaccine

Egg-based vaccines

SH 2023
Southern Hemisphere

- A/Sydney

/512021 (HIN1)pdm09

-like virus

- A/Darwin

/912021 (H3N2) -like virus

- B/Austria

/1359417/2021

(B/Victoria lineage)-like virus
- B/Phuket

/13073/2013

(B/Yamagata lineage)-like virus

- AlVictoria

14897/2022 (HIN1)pdm09
-like virus

- A/Darwin

9/2021 (H3N2) -like virus

- B/Austria

/1359417/2021

(B/Victoria lineage) -like virus
- B/Phuket

/13073/2013

(B/Yamagata lineage)-like virus

SH 2024
Southern Hemisphere

-A/Victoria

14897/2022 (HIN1)pdm09
-like virus;

-A/Thailand

/8/2022 (H3N2)-like virus
-B/Austria

/1359417/2021

(B/Victoria lineage)-like virus.
- B/Phuket

/3073/2013

(B/Yamagata lineage)-like virus

-A/Victoria

14897/2022 (HIN1)pdm09
-like virus;

-A/Thailand

/8/2022 (H3N2)-like virus
-B/Austria

/1359417/2021

(B/Victoria lineage)-like virus.
- B/Phuket

/3073/2013

(B/Yamagata lineage)-like virus
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Seasonal Flu Vaccine Safety

The most frequently occurring side effects are local
reactions at the site of injection, which usually do not last

more than 1-2 day?
Background incidence of GBS is 10-20 / million infection
Swine flu vaccination in 1976-77 was associated with GBS

Recent study found 1 additional GBS per million

of flu vaccinee?

1 Textbook of Influenza 1998; 346-57.
2 Am J Epidemiol 1991; 133: 940-51.
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Sources: University of Alaska/Anchorage Daily News; United Nations World Food Programme; Tracey et al. Emu, Vol. 104 June 2004;
Random House Atlas of Bird Migration© 1995.



Recent Changes in Patterns of Mammal Infection with

HPAI A(H5N1) Virus Worldwide : 2003-2019

Emerg Infect Dis. 2024 Mar [Feb.19,2024]. https://doi.org/10.3201/eid3003.231098



https://doi.org/10.3201/eid3003.231098

Recent Changes in Patterns of Mammal Infection with

HPAI A(H5N1) Virus Worldwide : 2020-2023

Emerg Infect Dis. 2024 Mar [Feb.19,2024]. https://doi.org/10.3201/eid3003.231098



https://doi.org/10.3201/eid3003.231098
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European scientists highlight worrisome

H5N1 avian flu mutations (birds, mammals)

e In an updated assessment on H5N1 avian influenza, European health

groups said though the risk to humans is still low,

e Worrisome signs include the appearance of certain mutations in
circulating strains and mass animal mortality events that hint at a

greater risk of spread among mammals.


https://www.ecdc.europa.eu/en/news-events/efsa-ecdc-eurl-ongoing-avian-influenza-outbreaks-birds-low-risk-public

First H5N1 avian flu detected in Antarctic

penguins ; Jan 31, 2024

https://falklands.gov.fk/agriculture/avian-influenza



The detection of H5N1 bird flu virus in Dan Chang market
village, Chaitani district, Vientiane province.(5 Feb.2024)

Monday, February 05, 2024

Laos: MOA Reports Outbreak Of HOSN1 & HIN2 At A
Vientiane Live Bird Market

A

Location of Vientiane province in Laos
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Receptor for Influenza Viruses (HIN1 VS H5N1)

Human influenza viruses

a2-b receptotl




Transmission of Avian-Flu

1. Direct contact with secretion esp. feces
of poultry

2. Indirect contact from feed, water, equipment
clothing

3. Human-to-human :- possible but low risk

4.Mother to child trasmission (China-2007)

(CID 2002; 34:558-564)
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e Colorado and the US CDC reported the country's first human H5 infection,
which involved a person working as culler on an infected commercial farm.

e Nasal sample tested positive for H5 influenza earlier this week, with results
confirmed by the CDC on Apr 27.

(FLUVIEW-CDC. APRIL 29, 2021)
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Human Avian Flu in Cambodia :2023- 22 Feb, 2024

e Cambodia has now reported 5 cases for 2024 and
e Total of 11 since Feb. 2023, a decade with no human infections.

e Genetic sequencing revealed older H5N1 clade (2.3.2.1c) that

still circulates in poultry in some Asian countries,

e Different from the newer H5N1 clade (2.3.4.4b) that is affecting

wild birds and poultry in multiple world regions.

e What is behind its resurgence after nearly a decade isn't clear ?

https://afludiary.blogspot.com/2024/02/cambodia-moh-reports-5th-h5n1-case-of.html
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A/H5N1 Vaccines for Human Licensed for Use in the US.

nfluenza A (HIN1) 2009 Monovalent Vaccine No Trade Name

nfluenza A (HIN1) 2009 Monovalent Vaccine No Trade Name

nfluenza A (HIN1) 2009 Monovalent Vaccine No Trade Name

nfluenza A (HIN1) 2009 Monovalent Vaccine No Trade Name

nfluenza A (HIN1) 2008 Monovalent Vaccine No Trade Name

nfluenza Virus Vaccine, H5N1 (for National Stockpile) No Trade Name

nfluenza A (H5N1) Virus Monovalent Vaccine, Adjuvanted No Trade Name

nfluenza A (HSN1) Monovalent Vaccine, Adjuvanted AUDENZ

https://www.fda.gov/vaccines-blood-biologics/vaccines/vaccines-licensed-use-united-states




European (EMA) advisers greenlight 2 kind of

H5N1 avian flu vaccines:- Feb. 2024

Celldemic

Common name

Marketing-
authorisation applicant

More information

Incellipan

Common name

Marketing-
authorisation applicant

More information

zoonotic influenza vaccine (H5N1) (surface antigen, inactivated, adjuvanted,
prepared in cell cultures)

Seqgirus Netherlands B.V.

Active immunisation for the prevention of disease caused by the influenza A virus
H5MN1 subtype contained in the vaccine.

Celldemic: Pending EC decision

pandemic influenza vaccine (H5N1) (surface antigen, inactivated, adjuvanted,
prepared in cell cultures)

Seqirus Netherlands B.V.

Prophylaxis of influenza.

Incellipan: Pending EC decision

https://www.ema.europa.eu/en/news/meeting-highlights-committee-medicinal-
products-human-use-chmp-19-22-february-2024




Hospital Infection Control for Avian Flu

® Clear evidence of limited H-to-H transmission
® Patients under investigation, probable and confirmed
cases should be managed in health-care facilities using
- Standard (contact) precaution
- Droplets precaution
- Airborne precaution

® Recommendation need re-evaluate and update

( http://emergency .cdc.gov/HAN/han 00348.asp. )
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Preparedness Plan for Avian Flu :- Thailand

. Surveillance in human

- severe pneumonia (CAP)
- pneumonia among traveler from Middle East countries
- pneumonia in HCW’s

- pneumonia in cluster

. Surveillance in laboratory

. Training in HCW’s:- clinical management, IC,surveillance,PPE
. Personal hygiene

. Risk assessment

. Screening in-country entry (thermoscan : no nenefit)

. Surveillance of Avian Flu Virus in animal (poultry outbreak).
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Influenza Pandemics in the
20th Century

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

40-50 million deaths 1 million deaths 1 million deaths


http://www.i-s-b.org/wissen/broschuere/32.gif
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Site of Influenza Virus Replication:
Seasonal,Pandemic(H1N1) and Avain(H5N1)

Seasonal Pandemic (H1IN1) Avian (H5N1)
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Receptor of different influenza viruses



Prioritization of Pandemic Influenza Subtypes
Almost A subtype

® Most highest priority is HSN1
® Second highest priority is H2 or HY

® Third highest priority is H9 or H6

(H2 Is a mammalian strain,

currently circulating in the poultry in China)



Tamiflu®

Oseltamivir

/5 mg

10 capsules

Licensed (in 2004) and available in Thailand



Pandemic Vaccine (HS5N1)

Pilot lot, testing
1-2 mos.

Preparation of virus
1-2 mos.
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Pandemic Influenza Characteristics

Unstable influenza viruses

Unpredictable in origin (where ?)
Unpredictable in clinical severity
Uncontrollable in the region (global spread)

Unknown animal health involvement

But it is treatable and preventable disease if timely

response through “Pandemic Preparedness Plan”




Strategy In Fighting for Next Pandemic
Influenza from H5,H2,H7,H9......

* There are 3 main strategies

1. Surveillance -I1n animals

2. Surveillance - in patients (human)

3. Survelillance -in laboratory
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