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Egg-Based
Flu Vaccines

(1945)

Cell-Based 
Flu Vaccines

Recombinant
Flu Vaccines





• Inactivated Influenza Vaccine

• Live-Attenuated Influenza Vaccines (LAIV

thimerosal
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≥

≥

≥

≥
≥
≥



thimerosal

LAIV=

thimerosal

LAIV=





Egg-based vaccine composition recommendations:
A/Victoria/2570/2019 (H1N1)pdm09-like virus
A/Darwin/9/2021 (H3N2)-like virus
B/Austria/1359417/2021 (B/Victoria lineage)-like virus
B/Phuket/3073/2013 (B/Yamagata lineage)-like virus

Cell- or recombinant-based vaccine composition 
recommendations:

A/Wisconsin/588/2019 (H1N1)pdm09-like virus
A/Darwin/6/2021 (H3N2)-like virus
B/Austria/1359417/2021 (B/Victoria lineage)-like virus
B/Phuket/3073/2013 (B/Yamagata lineage)-like virus



Egggg-g-based vaccine 
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Egggg-g-based vaccine 

AdimFlulu-u-S



3 0.5mL
3 8 2 4 

ecombinantnt-t-based

0.5mL





What are the benefits of antiviral drugs?

What You Should Know About Flu Antiviral Drugs/CDC



What are the benefits of antiviral drugs?
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What You Should Know About Flu Antiviral Drugs/CDC
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1, CDC MMWR April 20, 2001 
2, Antimicrob Agents Chemother 1991; 35:1741~7 
3, Arch Intern Med 1995; 155:533~7

x



<1 year: 3 mg/kg/dose BID x 5 days.  
1-12 years: 15 kg: 30 mg (0.4#) BID x 5 days >15-23 kg: 45 mg (0.6#) BID x 5 days

>23-40 kg: 60 mg (0.8#) BID x 5 days >40 kg: 75 mg (1#) BID x 5 days



Prophylaxis: 2 inhalations (10 mg) once daily for 10 days.
Treatment: 2 inhalations (10 mg total) twice daily for 5 days.
Children >5 years: Refer to adult dosing.



40



Peramivir
(Rapiacta
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Xofluza® Baloxavir
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Thank you for your attention.



Adverse drug reaction (ADR)

•
• ADR vs. Adverse event vs. side effect



• Dose-related
• Allergic
• Idiosyncratic

Mild
No antidote or treatment is 
required; hospitalization is not 
prolonged.

ACE inhibitor: Cough
Antidepressants: Dry mouth
Antihistamines (some): 
Drowsiness

Moderate

A change in treatment (eg, 
modified dosage, addition of a 
drug), but not necessarily 
discontinuation of the drug, is 
required; hospitalization may be 
prolonged, or specific treatment 
may be required.

Hormonal contraceptives: 
Venous thrombosis
NSAIDs: Hypertension and 
edema
Opioids: Constipation

Severe

An ADR is potentially life 
threatening and requires 
discontinuation of the drug and 
specific treatment of the ADR.

ACE inhibitors: Angioedema
Macrolide antibiotics: Abnormal 
heart rhythm

Lethal An ADR directly or indirectly 
contributes to a patient’s death.

Acetaminophen overdosage: 
Liver failure
Anticoagulants: Hemorrhage



• 1/1000
( Postmarketing surveillance)

• ---
https://www.fda.gov.tw/tc/siteContent.aspx?sid=4240
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• Allergy
• Idiosyncratic
• Toxicity

Vaxigrip Tetra)
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Vaxigrip Tetra)

• : hives, angioedema, allergic 
asthma, systemic anaphylaxis

• Guillain-Barré Syndrome (GBS)
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Guillain-Barré Syndrome (GBS)
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Vaxigrip Tetra SANOFI PASTEUR
France

Fluarix Tetra GLAXOSMITHKLINE BIOLOGICALS 
BRANCH OF SMITHKLINE BEECHAM 

PHARMA GMBH & CO. KG Germany

AdimFlu-S
“ ”

AdimFlu-S QIS
“ ”

R.O.C

FLUCELVAX QUAD SEQIRUS INC. United States

CSL BEHRING GMBH Germany



0.5mL
1 dose syringe

6 Vaxigrip Tetra Sanofi Pasteur
France

3 AdimFlu-S QIS
“ ”

R.O.C.

6 FLUCELVAX QUAD Seqirus
United States/
Germany

Vaxigrip Tetra



Vaxigrip Tetra
Less serious side effects

pain, tenderness, redness, swelling, 
bruising and hardness at the injection site 
headache
dizziness
muscle aches
joint pain
fever
shivering
diarrhoea
nausea
excessive sweating
hot flush (in elderly)
chest tightness (in adults)
irritability, abnormal crying, drowsiness, 
appetite loss, vomiting (in children) 
temporary thrombocytopenia 
lymphadenopathy

Vaxigrip Tetra

Serious side effects

neuralgia, convulsion, paraesthesia
confusion, numbness, pain and weakness 
of the limbs, 
Encephalomyelitis
Neuritis
Guillain-Barre syndrome
Anaphylaxis



AdimFlu-S

AdimFlu-S



Flucelvax Quad

Flucelvax Quad
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Flucelvax Quad
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H1 N1
H2 N2
H3 N3
H4 N4
H5 N5
H6 N6
H7 N7
H8 N8
H9 N9

H10
H11
H12
H13
H14
H15

Natural hosts of influenza viruses

Haemagglutinin subtype Neuraminidase subtype



Chotani, GIDSASAS-S-JHU,  2006

GIDSAS Definitions

Epidemic c –– a located cluster of casesp
Pandemic c c –– worldwide epidemic
Antigenic driftg

Changes in proteins by genetic point Changes in proteins by 
mutation & selection  
Ongoing and basis for change in vaccine Ongoing an
each yeary

Antigenic shift g
Changes in proteins through genetic Changes in pro
reassortment
Produces different viruses not covered Produces different v
by annual vaccine



Epidemic examples

20132016



Timeline of Emergence of Timeline of Emergence of 
Influenza A Viruses in Humans

1918 1957 1968 1977 1997
1998/9

2003

H1

H1
H3

H2

H7
H5H5

H9

Spanish
Influenza

H1N1

Asian
Influenza

H2N2

Russian
Influenza

Avian
Influenza

Hong 
Kong

Influenza
H3N2



genetic reassortment



Chotani, GIDSASAS-S-JHU,  2006

GIDSAS Reassortment (in humans)

Migratory 
water birds 

Source: WHO/WPRO



Chotani, GIDSASAS-S-JHU,  2006

GIDSAS

Migratory 
water birds 

Reassortment (in pigs)

Source: WHO/WPRO
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• 12 1 2
• 10 3

R0 Basic Reproduction Number

R0 

R0 1.0 



Chotani, GIDSASAS-S-JHU,  2006

GIDSAS Spread of Influenza

Most human influenza infections are spread by virus-
laden respiratory droplets that are expelled during 
coughing and sneezing. 
Influenza viruses range in size from 0.08 to 0.12 μm.
They are carried in respiratory 
secretions as small-particle 
aerosols (particle sized <10μm).
Sneezing generates particles 
of varying sizes 

10-100 μm



Chotani, GIDSASAS-S-JHU,  2006

GIDSAS

Source: Bean B, et al. JID 1982;146:47-51

Survival of Influenza Virus on Surfaces*

Hard non-porous surfaces 24-48 hours
Plastic, stainless steel
• Recoverable for > 24 hours
• Transferable to hands up to 24 hours

Cloth, paper & tissue
Recoverable for 8-12 hours
Transferable to hands 15 minutes

Viable on hands <5 minutes only at high viral 
titers

Potential for indirect contact transmission

*Humidity 35-40%, temperature 28C (82F)
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CDC Taiwan
Severe Complicated Influenza CDC Taiwan
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TIV =Trivalent inactivated influenza 
vaccine

LAIV = Live Attenuated Influenza Vaccine
For healthy person 2-49 y.o.

Not for pregnant women



…….

A
B

WHO strain selecting meeting in February
2 A H1N1 H3N2 2 B

A
B

Colorado/06/2017-like virus)
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A

neuraminidase inhibitor



• Zanamivir (Relenza)a)
5 ( )

10mg
5 (

)

• Oseltamivir (Tamiflu)

/ //



OOOOOOOOOOOOOOOOO– 80kg: 40mg x1
Body weight > 80kg: 80mg x1

Oseltamivir Zanamivir IV Peramivir
A Favipiravir (Avigan) RNA

(viral RNA polymerase inhibitor)

/
1600 mg BID 600 mg BID 5

(4.79%) (4.79%)
(1.80%) (1.80%)

2014

55 Favipiravir ( Avigan )
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