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2009: Situation of Influenza Vaccine supply

• No domestic production of bulk influenza vaccine

• No experience of egg-based vaccine production before 2007

• Imported 2.1 million doses of seasonal influenza vaccine in 

2010

GPO-MBP supplied approx. 800,000 doses, by formulating and 

filling of imported bulk seasonal influenza vaccine, the 

remainder 1.3 million doses was imported as finished products.

Influenza vaccine
production : A far dream



Global Pandemic Influenza Action Plan to 

Increase Vaccine Supply by increasing 
production capacity

2006



Thailand: The National Pandemic Preparedness Plans

• First (2005-2007)

“Support research and development of vaccines,

antivirals…….”

• Second (2008-2010)

“To set up a local industrial-scale manufacturing 
plant for pandemic influenza vaccine based on 

international standard with production of specific 

pathogen free (SPF) eggs to support the vaccine 

production processes”

“Personnel capacity to be able to do industrial-scale 
vaccine research and development processes”



Development Plan

• LAIV H1N1 vaccine

• Avian H5N2 vaccine

• Seasonal inactivated influenza vaccine 



Why start with LAIV: Potential advantages of LAIVs

• no down-stream processing required (harvested 

vaccine is simply packaged);

• High yield (20-50 doses of monovalent vaccine  per an 

egg);

• Needle-free delivery (administration is via an intra-

nasal spray), which may facilitate administration in 

resource-poor settings;

• Induction of broader immune responses including 

mucosal, systemic and cell-mediated responses (in 

contrast parenterally administered inactivated vaccines 

do not induce mucosal immunity);

• Able to induce cross-reactive immune responses;



History of LAIV Development in Thailand

• 2004 outbreak of H5N1 in Thailand 

• 2005 Indonesia stop sending flu viruses to WHO

• 2006 Serious discussion on equitable sharing of 

benefits from sharing viruses

• 2007 WHO/HQ started supporting developing 

countries to build up capacity to produce Influenza 

vaccine in 6 countries, including Thailand



• May 2009 Sublicensing agreement on LAIV with 

WHO based on Russian Technology from IEM,  

St. Petersburg

• July 2009- received the H1N1 (2009) pre-Master 

seeds from Russia, through WHO support

• WHO sent experts to Thailand

• August 2009 -first PLAIV vaccine concentrate was 

harvested leading to 

first PLAIV clinical lot filled and tested
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Initial obstacles
for production

• Less yield, low dose 

than expected 

• SPF eggs-imported

-German, US 

-not available in Thailand
-Stabilizer?? And so____

Pilot plant at Silapakorn U



Lab studies- Toxicity, stability, Pre-clinical 
studies

Safety ,Immunity, efficacy 
challenge in animal

Clinical phase I 
(Human Safety)

Safety  & Immune 
responses

Efficacy  & Safety

Stages
of

Vaccine R&D

Manufacturing under GMP 
CLINICAL LOT

GPO-Mahidol U 
Fac Science
Fac Medicine, Siriraj H
Fac Trop Med 
: Vaccine Trial Centre

Pulled in resources from both public and academic sectors



2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Live attenuated Vaccine H1N1 LAIV

2st WHO Grant US$ 2.064 million

Egg-based Monovalent PLAIV 

(H1N1)

Pre-clinical study 

• Attenuation 

• Challenge test in ferret 

Clinical Trial 

Phase I 

Clinical Trial 

Phase II 

Vaccine approved (EUA) from 

TFDA for 18-49 years

Vaccine approved (EUA) 

from TFDA for 12-65 

years 

3rd/1 WHO Grant 

US$ 0.552 million

Construction of industrial plant

1st WHO Grant US$ 1.996 million

WHO FUND

Thai gov-To establish an 

industrial-scale influenza 

vaccine production plant



QA of HAI results by sending subset of samples to Us-CDC
- the result was comparable



Challenge test 

in ferret 

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Live attenuated Vaccine H5 LAIV

2st WHO Grant US$ 2.064 

million
Pre-clinical 

study 

Egg-based 

LAIV (H5N2) 

Clinical Trial Phase I

3rd/1 WHO Grant 

US$ 0.552 million

3rd/2 WHO 

Grant US$ 

0.5676 million

Clinical Trial 

Phase II

Dossier 

submission 

4th WHO Grant 

US$ 0.3 million 

Prime-boost study 

Construction of industrial plant

Vaccine approved

1st WHO Grant US$ 1.996 

million

WHO FUND



• Subunit aluminium hydroxide adsorbed H5 influenza 

vaccine contain HA and NA protein from 

A/turkey/Turkey/1/05 (H5N1)

Vaccine

Objectives : 

➢ aims to evaluate the effect of H5N2 LAIV priming on an 

inactivated sub unit H5N1 vaccine boost with prime-boost 

intervals of approximately 1 year.

H5 Boosted Protocol

60 participants ( 40 V, 20 P  phase II) have been

enrolled and received 1 dose of H5 IIV (June30,14)

H5N2 LAIV : Only 14% of the participants received 
H5N2 LAIV had > 4 fold HAI antibodies



Serum antibody responses by influenza strain after inactivated H5N1 vaccine 

boosting between participants who had previously received vaccination (LAIV 

H5N2 vaccine; n=40) and participants who were naive (placebo; n=20) in the 

ITT population (1)
Source: Pitisuttithum P, et al. Lancet Infect Dis. 2017 Aug;17(8):833-842.

clade 2.3.4

clade 2.1.3.2





Inactivated Influenza Vaccine

• As a result of a special meeting held by the Ministries 

of Public Health of the ASEAN countries+3,

the KAKETSUKEN Institute has provided technical 

assistance :

• The development of technologies to produce seasonal 

inactivated influenza vaccines on both a pilot and an 

industrial scale, 

• Provide supports in the design of the manufacturing 

plant,

• The management of the chicken eggs import, the 

management of documentation and the completing of 

applications for the registration of the vaccines.

Source: Government Pharmaceutical Organization



2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Inactivated Vaccine- Trivalent Seasonal IIV

1st WHO Grant US$ 

1.996 million

Thai Government 

Financial support 

Lab-scale 

Process 

optimization

To establish an 

industrial-scale 

influenza vaccine 

production plant Industrial plant construction

On-site technical 

assistance from 

KAKETSUKEN, Japan

Pilot-scale 

Process 

optimization 

Pilot-scale Process 

validation 

Non-clinical study: Single 

dose toxicity 

Repeated dose toxicity 

Developmental toxicity 

Clinical Trial Phase I, II 

Clinical Trial Phase II/II 

Trifluvac (IIV)

Machine installation 

Industrial-scale Process 

optimization

Construction of industrial plant

WHO GRANT
BARDA

Plan to license



A Phase I/II  Randomized Double Blind Controlled Study to 

Evaluate the Safety and Immunogenicity of GPO Seasonal 

Trivalent Inactivated Split Virion Influenza

Vaccine in Healthy Thai Adults Aged Between 18 yrs to 49 yrs

Supported by WHO-BARDA



Summary of Sero-protection, GMT ratio and Sero- conversion 

from Baseline (Day 0) (ITT) 



Summary of Sero-protection, GMT ratio and Sero- conversion 

from Baseline (Day 0) PPP
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GPO Tri Fluvac Vaccine Phase II/III

STUDY DESIGN  

• Phase II/III, non-inferiority double-blinded, randomized, and 
controlled trial 

• Study Site: Vaccine Trial Centre or its mobile sites, Faculty of 
Tropical Medicine, Mahidol University.

Total number of subjects 
randomized 

(n = 945)

Vaccine Group

(n = 630)

Comparator Group 

(n = 315)

Randomized 

2:1

Clinical part has been completed up to D90 FU
July 2017- Feb 2018

Supported by WHO-BARDA



Inactivated Influenza Vaccine

• Industrial plant is situated in Tub Kwang Sub-District, 

Kaeng Khoi District, Saraburi Province and is being

built with a budget of 1,116.19 million Baht.

• The goal of the plant is to have the capacity to 

produce 2 million doses of seasonal influenza 

vaccines. THEN increase to 10 million doses in the 

• Able to increase up to 60 M DOSE DURING 

EPIDEMIC/OUTBREAK

Source: Government Pharmaceutical Organization



2014: A Starting Year for Regional Collaborative Initiatives 

on ASEAN Vaccine Security and Self-Reliance (AVSSR)

• In the late 2013, National 

Vaccine Committee (NVC) 

took note of the official 

establishment of ASEAN 

Community in 2015 and the 

urgent need to develop an 

ASEAN-specific, post-2015 

health development agenda

Source: National Vaccine Institute

ASEAN Price Policy for Vaccine (APPV) and
Pooled Procurement



Roadmap for Thailand to be world class key 

player vaccine and biological producer

World class key player 

vaccine and biological 

products

Stage 1
2560-
2564

Stage 2
2565-
2569

Stage 3
2570-
2574

Stage 4
2575-
2579

Strengthen 
Vaccine 
Security

Vaccine and biological products
- Manufacture 3 EPI vaccines:- DTP, dT, Flu
Infrastructure Development
- Bioresource Center, Pilot plant, Animal Testing 

Center

Vaccine Self-Reliance

Vaccine and biological products
- Manufacture 3 EPI vaccines:- DTP-HB, MR, MMR
- Manufacture new drugs/biological products for 

cancer and infectious diseases.

ASEAN Key 
Player 
Vaccine 
Producer

Vaccine and biological products
- Manufacture a combined vaccine:- DTP-HB, HIB, 

IPV
- Manufacture a new EPI vaccine:- IPV/HPV
- Manufacture new drugs/biological products for 

cancer and infectious diseases.
- Increase manufacturing capacity of animal 

vaccines

Expand to animal 
Vaccine and 
Biological Products

Vaccine and biological products
- Manufacture a new vaccine 

for adult 
(Varicella/Pneumococcal)

- Manufacture new 
drugs/biological products 
for cancer, infectious 
diseases, and NCDs.

- Manufacture 5 new animal 
vaccines

Source: National Vaccine Institute



Dr. Supamitr-PI



Key recommendations 

Ensure access to pandemic influenza vaccine 

• The strategy and plan should include 

essential functions such as transportation, 

training and public communication and 

monitoring.

• The plan could be prepared as part of 

public health emergency response plan, 

and should be periodically tested in 

simulation exercises to ensure its 

feasibilities. (Main targets of 

recommendation: DDC, GPO, NVI) 



Source: Bureau of Emerging Infectious Diseases, Department of Disease Control, Ministry of Public Health



CONCLUSION

Successful program in helping local 

manufacturer (GPO)

To be able to manufactured its own influenza

vaccine as part of self reliance 

as part of national security

Challenges remain for continuous 
policy support and sustainability
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