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The WHO Initiative for Vaccine Research held its “3rd Meeting with international 
partners on influenza vaccine production technology transfer to developing country 
vaccine manufacturers” on May 5-6, 2010 in Nha Trang, Viet Nam at the Institute of 
Vaccines and Medical Biologicals (IVAC), a developing country vaccine manufacturer 
and recipient of a WHO influenza vaccine production capacity building grant. 

The purpose of the meeting was to review progress on the WHO technology 
transfer projects and to facilitate networking between the grantees and development 
partners. The meeting was chaired by Dr Gary Grohmann, Director, Immunobiology, 
Therapeutic Goods Administration, Australia, and was attended by representatives 
of developing country vaccine manufacturers already receiving a grant from WHO, 
as well as potentially interested manufacturers from South Africa, Kazakhstan,  
and Senegal. In addition, past, present and potentially new international donors attended 
the Nha Trang meeting. 

1. Objectives
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2. Background

The Global pandemic influenza action plan (GAP) to increase vaccine supply was 
formulated in May 2006 to identify approaches and strategies to reduce the anticipated 
gap between potential vaccine demand and supply during an influenza pandemic1.  
GAP recognized three distinct strategies: a) to promote seasonal vaccination 
programmes as a driver of increased market and production capacity; b) to expand 
manufacturing capabilities in both industrialized and developing countries;  
c) to promote influenza vaccine research and development. Directly relevant to strategy 
B (increasing manufacturing capabilities) of GAP, WHO provided since 2007 more 
than 25 million USD financial support to eleven developing country manufacturers in 
Brazil, Egypt, India, Indonesia, Iran (Islamic Republic of), Republic of Korea, Mexico, 
Romania, Serbia, Thailand, and Vietnam. The first and second of the Meetings with 
international partners were held in 2007 in Geneva, Switzerland2 and in 2008 in Pune, 
India3, respectively. 

In 2008, the Global Action Plan Advisory Group (GAP–AG) reviewed the progress in 
implementing the strategies of the GAP and issued recommendation for future priorities. 
These recommendations were reviewed by the GAP–AG during a teleconference held 
on 22 May 2009, Geneva in order to take into consideration the pandemic threat posed 
by the new influenza A (H1N1). The list below summarizes the final recommendations 
of the GAP –AG (2009)4: 

Increased use of seasonal influenza vaccine should continue to be promoted,  •	
but attention should be given to the fact that production of seasonal vaccine 
in 2009 should not decrease manufacturing capacity for a potential A(H1N1) 
pandemic vaccine. 

1 WHO, 2006. Global pandemic Influenza action plan to increase vaccine supply. Department of 
Immunization, Vaccines and Biologicals. 

2 WHO/IVB/08.09. Meeting with International Partners on Influenza Vaccine Technology Transfer 
to Developing Country Vaccine Manufacturers. 29 to 30 October 2007 Bangkok, Thailand

3 WHO/IVB/09.06. Meeting with international partners on prospects for influenza vaccine 
technology transfer to developing countries 27–28 November 2008 Pune, Maharashtra, India

4 Report of Global Action Plan Advisory Group (GAP-AG) teleconference, Geneva, 22 May 2009.
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Production capacity for pandemic vaccines should be increased irrespective of •	
seasonal vaccine use.

 Transfer of technology to developing countries manufacturers should  –
continue to be promoted. 

 The results of Oliver Wyman study on the logistics of a future   –
WHO H5N1 vaccine stockpile should be published in order to allow 
analysis of its assumptions and results.

 Support should be enhanced to those developing country manufacturers  –
who are most likely of bringing an A(H1N1) vaccine to registration in the 
coming months.

 Research and development of new technologies: Efforts during the A(H1N1) •	
influenza emergency should concentrate on tested technologies and proven 
vaccine formulations. 

 Stockpiling: WHO should get access as soon as possible to A(H1N1) vaccine •	
for the benefit of developing countries. Further, the GAP-AG requested that  
WHO continue moving ahead with establishing a physical stockpile of H5N1 
vaccine as previously planned. 

WHO should make recommendations to countries on which risk-groups should •	
be prioritized for access to A(H1N1) vaccine in order to determine how much 
vaccine doses a particular country may really need. 

During the pandemic, significant progress was reported by many of the grantees:  
by the time of the meeting, two of their pandemic H1N1 influenza vaccines had already 
been licensed, and two companies were conducting clinical trials of H1N1 pandemic 
vaccines with the objective to seek marketing authorization from their respective 
National Regulatory Authorities during 2010.
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3.1 WHO initiative to increase capacity for influenza vaccine production 
in developing countries

Medium-term planning survey conducted which were carried out by WHO prior 
to the Nha Trang meeting in order to assess and define infrastructure needs for the  
11 manufacturers currently participating in the WHO GAP initiative. The methodology 
involved a questionnaire which was sent to grantees in March 2010. Analysis of the 
responses indicate that 

 Seasonal influenza vaccination is already part of the national immunization •	
programme for 55% of new manufacturers’ countries. By 2015, it is expected 
that this percentage will increase to 73%.

 By end 2012, most manufacturers will be able to sell or distribute influenza •	
vaccine in their country.

 By 2015, 91% of manufacturers in 11 countries will be able to produce and meet •	
a demand for influenza vaccine in their country.

Figure 1: Influenza production capacity by developing countries manufacturers. 
(Detailed information in table 1)
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The average capital investment cost for creating the capacity to produce 1 dose •	
seasonal influenza vaccine per year is estimated around US$ 3.30, with a range 
of US$ 0.20 for egg-based LAIV and US$ 65.8 for inactivated vaccine produced 
in cell culture.

Figure 2: Average cost per dose at current expenditure  
and future forecasts in 2015 
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Table 1: Influenza Vaccine Production Estimation  
by Manufacturers for 2010 and 2015

Country/ 
Company

2010 Production Capacity Planned Production Capacity

Doses of 
seasonal 
influenza 
vaccine 
required 
annually

Doses 
seasonal 
influenza 
vaccine 

produced 
annually

H1N1 
Pandemic 
Vaccine 

Produced 
by Feb 2010

Maximum 
Production 
Capacity

Forecasted 
Annual 

Production 
in 2015

Type of Vaccine

Brazil       
Fundacao Butantan 22,000,000 0 0 0 50,000,000 inactivated split 

vaccine
Egypt       
Vacsera 550,000 0 0 0 1,500,000 inactivated whole 

virion vaccine
Republic of Korea       
Green Cross 12,500,000 10,000,000 26,000,000 20,000,000 10,000,000 inactivated split 

vaccine
India       
Serum Institute of India 0 0 0 10,000,000 100,000,000 inactivated split 

vaccine and LAIV
Indonesia       
Bio Farma 200,000 0 0 0 4,000,000 whole virion vaccine

Islamic Republic of Iran       
Razi Institute 400,000 0 0 0 500,000 inactivated vaccine 

or LAIV
Mexico       
Birmex 20,000,000 0 0 0 25,000,000 inactivated split 

vaccine
Romania       
Cantacuzino 2,000,000 2,000,000 3,000,000 2,500,000 7,500,000 inactivated split 

vaccine
Serbia       
Torlak 400,000 0 0 0 2,000,000 inactivated whole 

virion
Thailand       
GPO 4,000,000 0 1,500,000 0 4,000,000 inactivated subunit 

vaccine and LAIV
Viet Nam       
IVAC 0 0 5,000 0 1,000,000 inactivated whole 

virion
Total 62,050,000 12,000,000 30,505,000 32,500,000 215,500,000  

Discussion: Participants appreciated the increase in production capacity of developing 
countries. The chair also appreciated the leading role of WHO in this initiative. 



7WHO/IVB/10.10

2.2 Global Pandemic Influenza Vaccine Production and Preliminary 
Analysis of H1N1 vaccine deployment donated by WHO 

Dr Kieny presented the analysis of two surveys conducted in June 2009 and  
January 2010 to assess the global pandemic A(H1N1) production capacity. 

Figure 3: Global Pandemic HIN1 2009: Planned vs actual production
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In spite of enormous efforts by all manufacturers, the quantity of pandemic  
vaccine available for use in vaccination programmes was well below GAP targets. 
Indeed, the amount of pandemic A(H1N1) vaccine produced over a 12 month period 
reached only 26 % of what was expected in June 2009 due to following issues: 

 Lower than expected yields•	

 Inability of some manufacturers to use their most dose sparing formulation due •	
to reluctance of certain regulatory authorities to register low dose adjuvanted 
vaccine.

 Utilization of production facility for the manufacturing of seasonal 2010 •	
vaccines

Collapse of the demand in 2010.•	

In line with the recommendation of the GAP-AG (see above), the objective of  
WHO pandemic vaccine deployment initiative was to ensure access to vaccines for low- 
and low middle-income countries. The initiative targeted a coverage of 10 % population 
(2 % health care workers followed by 8 % high risk groups in 98 countries in need).
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Several donors including 15 governments and 6 manufacturers came forward and 
pledged 200 million vaccine doses and 70 million syringes. A total of US$ 48.1 million 
was also pledged for global deployment operations. Vaccination strategies used are 
inspired by recommendations on vaccination targets issued by WHO in July 2009, 
and the EPI infrastructure is used by the majority of countries for the deployment. 
Further, vaccination is carried out in phases depending upon country size and readiness 
to receive vaccine. 

Figure 4: Priority Groups for Vaccination
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By the time of the meeting, more than 36 million doses had been delivered. 
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Figure 5: Number of donated doses to be delivered by end of May 2010
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Further, complexities faced by WHO in this operation were presented, which include: 
tight time frames imposed by rapid spread of pandemic influenza, difficulties faced by 
manufacturers to meet demand, logistics, intense mis-information campaigns run by 
anti-vaccine groups, and insufficient funding. Additionally there were challenges at 
country levels to meet deployment targets including demand assessments, insufficient 
resources for meeting deployment needs, as well as competing priorities of other public 
health problems. 

Discussion: Participants discussed the logistics of vaccine deployment, especially related 
to storage space and transportation. Further, there were discussions on the impact of the 
media and of anti-vaccine groups on the deployment initiative. There was consensus 
on the need for strengthening global communications on the benefits of influenza 
vaccination and of immunization in general. 
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3.3 H1N1 Vaccine Production: The Industry Perspective

Dr Norbert Hehme presented the industry perspective with respect to lessons 
learned during the 2009 pandemic. A comprehensive global response was observed 
wherein more than 50 countries initiated vaccination during the first six months of the 
pandemic. Important lessons learned for future preparedness include: i) it is crucial to 
sustain influenza vaccine production capacity, ii) vaccine development and optimizing 
activities should be enhanced, iii) developing country manufacturing capacities  
should be supported. Dr Hehme also presented the industry’s expectations from  
WHO and the international community, which include increased technical 
support especially on provision of high-yielder vaccine viruses and of standardized  
reagents, facilitated pre-qualification process, support to advanced supply agreements, 
innovative financing options, and ambitious immunization programs. 

Discussion: There were wide-ranging discussions on industry perspectives on how 
to improve global access to pandemic vaccines. Dr Hehme stressed the need for 
international collaborations, increasing demand for seasonal influenza vaccines and 
sustaining manufacturing capacities. 

3.4 Status of the WHO influenza vaccine technology transfer 
programme 

Dr Laszlo Palkonyay presented the status and progress of the WHO influenza vaccine 
technology transfer initiative as one of deliverables of the GAP. The presentation 
gave an overview of the programme since its inception, including details on grantees, 
technologies and progress. Capacity building of 11 manufacturers from developing 
countries enabled 6 of them to produce clinical lots of H1N1 vaccine in 2009-2010. 
Further, a royalty-free license was negotiated by WHO with Nobilon-Schering-Plough-
Merck which resulted in three sublicenses of the Russian Live Attenuated Influenza 
Vaccine (LAIV) technology to three developing country vaccine manufacturers in China, 
India, and Thailand. Additionally, a centre of excellence for inactivated influenza vaccine 
production technology transfer (a “technology hub”) was established at the Netherlands 
Vaccine Institute (NVI), which is presently catering technology and training needs of 
many developing country grantees. 

3.5 Summary of the Sustainable influenza vaccine production capacity 
stakeholders’ workshop, Washington, 11-13 January 2010 

Ms Christina Hartmann presented an overview of the Sustainable Influenza Vaccine 
Production Capacity Stakeholders Workshop organized by the US Health and Human 
Services (HHS) in January 2010. The workshop focused on defining a comprehensive 
framework to assess the present status, and outline a vision on steps necessary to achieve 
the goals outlined in the GAP. The workshop intended to i) provide recommendations to 
delineate short and long term priorities, ii) discuss potential roles of various stakeholders 
including government agencies, international organizations, the production sector, 
academic institutions, and non-governmental organizations, iii) assess the adequacy 
of existing resources, and iv) provide input on existing and potential product and 
technologies. 
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The workshop concluded that development of sustainable capacity in developing 
countries is a long-term goal that can only be achieved with a consistent balance of 
local and international support. Further, seasonal vaccine demand will be critical for 
sustainability of production capacity. 

Discussion: HHS plans and priorities with respect to capacity building of developing 
country vaccine manufacturers were discussed. Participants appreciated the HHS plans 
and contributions towards WHO GAP initiatives. 

3.6 Presentations by WHO grantees

3.6.1 Institute of Vaccines and Medical Biologicals (IVAC), Viet Nam 

Dr Le Van Hiep presented an overview of activities at IVAC. In 2007 and 2009 the 
company has received two WHO grants: US$ 2,700,000 and 1,500,000, respectively.

The primary goal of IVAC is to establish a 500,000 seasonal doses per year  
production capacity with potential extension to 2.5-3 million doses/year in the future.  
A new production plant was established. Much of the equipment required for  
production has been installed and tested. The new production building meets the 
expectations in term of biosafety and cGMP. Intensive personnel training has been 
initiated both on site and via specialized training courses at the WHO technology 
transfer hub at NVI in Bilthoven, the Netherlands and the National Institute for 
Biological Standards and Control (NIBSC) in the United Kingdom. Next steps 
will be i) the manufacture and release of vaccines lots appropriate for clinical trials,  
ii) secured and reliable egg supplies for long term sustainability, and iii) continuation 
and extension of personnel training. Interested meeting participants were offered to 
visit the new facilities on 7 May 2010.

Discussion: There were discussions on production capacity and average yield of vaccine 
per egg. 

3.6.2 The Government Pharmaceutical Organization (GPO), Thailand 

Dr Somchaiya Surichan presented progress at GPO. Two WHO grants of  
2 million dollars each were provided to GPO in 2007 and 2009. In 2008, the company  
had developed the process to manufacture inactivated seasonal vaccine. However, 
because of the 2009 H1N1 pandemic, following signature of a sub-license agreement 
with WHO on the Russian LAIV technology, GPO undertook accelerated development 
of pandemic LAIV. Phase 1 clinical trial of pandemic (P)LAIV was completed in  
January 2010, using LAIV Strain A/17/CA/2009/38 (H1N1). The vaccine was found 
safe in healthy adults. A Phase 2 clinical trial was ongoing at the time of the meeting. 

Discussion: There were discussions on seasonal vaccine coverage and demand in 
Thailand. Further, there were queries on capacity with respect to SPF eggs. The role of 
media reports on safety of vaccine and subsequent reduction of demand for pandemic 
vaccination in Thailand was also discussed. 



Meeting with international partners on influenza vaccine production technology transfer to developing countries12

3.6.3 Serum Institute of India (SII), India

Dr Manish Gautam presented on behalf of Dr Rajeev Dhere. SII focuses on production 
of both inactivated vaccine and LAIV. Protocols related to development and analytical 
characterization of inactivated seasonal vaccine [A (H1N1), A (H3N2), type B] were 
established. Further, studies related to process optimization, analytical characterization 
and pre-clinical immunogenicity studies were undertaken using a prototype strain 
of H5N1 vaccine virus (H5N1-NIBRG-14). In early 2009, SII signed a sub-license 
agreement with WHO on the Russian LAIV technology. SII was approached by the 
Government of India in March 2009 to undertake accelerated development of H1N1 
pandemic vaccine. SII focused on adjuvanted inactivated and intra-nasal live attenuated 
technologies for H1N1 vaccines. A dedicated set up for bulk production, filling and 
freeze drying was established for both types of vaccine. Vaccine viruses were received 
in August 2009 and SII was ready with vaccine for Phase 1 human clinical trials in 
December 2009. Results of Phase I and 2/3 studies of LAIV and inactivated vaccine 
suggest excellent safety of both vaccines in healthy adults, elderly and children. 
Immunogenicity analysis was ongoing at the time of the meeting. SII expects to make 
these vaccines available to the Government of India by June 2010.

Discussion: SII efforts in accelerating development of pandemic vaccine were applauded 
by participants. There were discussions on benefits of lyophilization on overall stability 
of live attenuated vaccine. 

3.6.4 Fundaçao/Instituto Butantan, Brazil 

Dr Laszlo Palkonyay presented the progress on behalf of Dr Isaias Raw. The Institute 
has production capability for 20-25 million doses per annum capacity for egg-based 
split seasonal vaccine, from prior technology transfer from Sanofi Pasteur. Further, 
for H5N1 virus, a new vaccine formulation containing MPLA and alum as adjuvant 
was developed, which allowed reduction of vaccine dose to 3.75µg, thereby increasing 
potential vaccine output four fold. In response to the 2009 pandemic influenza, 
Butantan was asked by the Ministry of Health to secure HIN1 vaccine and to facilitate 
immunization of about 130 million (about 50% populations). From the two WHO 
grants received in 2007 and 2009 Butantan has established a pilot facility for producing 
reverse genetics derived H5N1 vaccines. Three lots of H5N1 vaccines were produced 
in the new facility from master and working seed banks prepared by the company from 
donated reference strains from NIBSC, United Kingdom. In the future the facility will 
be used to produce master and working seed lots for influenza vaccines and work on 
technology improvements. 
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3.6.5 Laboratorios de Biológicos y Reactivos de México,  
S.A. de C.V. (Birmex), Mexico

Dr Ponce de Leon gave an account of the company profile and of its collaboration 
with Sanofi Pasteur. Sanofi is building in Mexico a plant to produce influenza vaccine 
bulk (seasonal and pandemic) and Birmex is building a plant for fill/finishing these 
bulks locally. With WHO and national funding, Birmex plans to remodel an existing 
facility to undertake blending, filling and packaging the influenza vaccine in order 
to produce 30 million doses of seasonal vaccine and at least 60 million doses of 
pandemic vaccine. Major activities undertaken in 2009-2010 are construction of plant,  
purchase of equipment, qualification of equipments, training and technology transfer 
for fill/finish of influenza vaccines. 

Discussion: Participants discussed demand and supply scenarios in Mexico. 

3.6.6 Bio Farma, Indonesia

Dr Mahendra Suhardono gave an account of activities carried out at Bio Farma.  
The company has received grants from WHO in 2007 and 2009 towards capacity 
building for inactivated influenza vaccine production. Bio Farma signed in 
2007 a bilateral agreement with Biken (Japan) to acquire from this company the  
technology to fill/finish seasonal influenza vaccine. In 2009, Bio Farma registered 
their seasonal vaccine (Flu Bio) in Indonesia, where it was used for immunization of  
Haj pilgrims. The second grant from WHO has allowed the company to initiate 
acquisition of the Biken technology for up-stream processing and bulk production. 
Equipment procurement was finished at the time of the meeting with significant progress 
of technology transfer of the antigen production as well. 

3.6.7 Cantacuzino Institute, Romania

The Institute was established in 1921 as the main public health control and research 
entity in Rumania. They produce seasonal influenza vaccine since 1971. The institute 
received a WHO grant in 2009 with major objectives of optimization of influenza 
vaccine production, pre-clinical immunogenicity and safety studies and Phase I clinical 
trials. In view the national priorities fore the response to the A/H1N1 influenza virus 
pandemic, production of A/H1N1 pandemic vaccine was undertaken and vaccine was 
made ready in September 2009 for Phase 1 clinical trials. Cantacuzino completed the 
Phase1 trial in adults, which indicated that the vaccine was safe and immunogenic in 
adults. The vaccine was for the immunization of the adult population in Romania,  
with mass immunization starting on November 26, 2009. Recently a Phase1 trial in 
children was initiated with partial WHO support. 

Discussion: There were queries on strengths and capacities of the national regulatory 
authority in Romania. 
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3.6.8 Green Cross Corporation, Republic of Korea

Dr Jin Won Youn presented the company experience in influenza vaccine production. 
Green Cross completed optimization and validation of the manufacturing process  
for H5N1 vaccine in a pilot facility established with WHO support. In response 
to the 2009 pandemic H1N1 threat, H1N1 inactivated split vaccines (plain and  
MF-59 adjuvanted vaccine) were developed. Preclinical immunogenicity and protective 
efficacy were confirmed in mouse and ferret models. The vaccines were found safe 
in Phase I clinical trials, with no serious adverse event reported. Phase II/III trials 
indicate immunogenicity of the non-adjuvanted vaccine in children, adult and the 
elderly. Additionally, MF 59 adjuvanted vaccine showed similar immunogenicity at 
lower antigen level than that of the plain vaccine (3.75ug versus 15ug). Green Cross 
Corporation produced more than 25 million doses of H1N1 pandemic vaccine which 
was used both domestically and abroad. 

Discussion: There was a question on which populations were immunized during the 
H1N1 pandemic. Dr Youn replied that high risk populations were given priority in 
the Republic of Korea and that vaccination was provided free of charge. 

3.6.9 Razi Institute, Iran (Islamic Republic of)

Dr Abdolhossein Dalimi presented the profile of the company and the objectives of the 
WHO grant to the Institute. The Razi Institute aims to establish a full scale production 
plant conforming to cGMP, WHO requirements and meeting Iranian national pandemic 
preparedness goals. The steps taken in 2009-2010 included i) completion of conceptual 
design with technical support of AKAM consultants, ii) participation in training courses 
(6 experts attended NVI training courses (on QA, QC and manufacturing aspects of 
influenza vaccine production)

3.6.10 Torlak Institute, Serbia 

Institute of Virology, Vaccines and Sera - Torlak is a national Institute established 
by the Serbian Government. The Institute was producing until recently whole virus, 
inactivated influenza vaccine in embryonated hen’s eggs. Dr Gordana Dakic presented 
progress achieved by the Institute in 2009-2010. The WHO grant, along with funds 
from the Ministry of Health of Serbia, is aimed at reconstructing production facilities 
to conform to latest GMP standards. Major work is ongoing in reconstruction of filling 
facilities. The WHO grant of US$1.2 million is used to establish a dedicated unit for 
filling, optical control, and labeling of inactivated influenza vaccine in syringes.

3.6.11 Vacsera, Egypt

Dr Hamdallah Zedan presented the progress in 2009-2010. Vacsera aims to establish an 
embryonated hen’s egg-based influenza vaccine production facility with initial capacity 
of 500,000 doses of trivalent seasonal influenza per year, with expansion possibility  
up to 20 million doses monovalent pandemic vaccine per annum. The WHO grant 
of US$1.5 million was awarded in 2009. The facility is now under establishment in  
6th of October City in compliance with national environmental regulations.  
A contractual partnership for technology transfer was established between the 
company and the Netherlands Vaccine Institute (NVI) for the lifetime of the project. 
The bilateral agreement also contains training elements specifically designed to meet 
Vacsera’s training needs. 
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General discussion on the WHO grant programme

There were some queries related to WHO’s criteria for selection of developing country 
vaccine manufacturers for the grants. Dr Kieny emphasized that there was one absolute 
selection criterion: selected manufacturers needed to have at least one vaccine (for the 
2007 grantee selection) or one biological drug (for the 2009 grantee selection) produced 
and marketed domestically for human use under the egis of the National Regulatory 
Agency This criterion ensured that the necessary starting expertise was available. 

3.7 Other WHO activities relevant to technology transfer 

3.7.1 The Netherlands Vaccine Institute (NVI) - Technology Hub

Dr Jan Hendricks presented an overview of the International Technology Platform 
for Influenza Vaccines established at NVI/RIVM for addressing technical training 
needs of developing countries grantees. The presentation covered current status and 
achievements of the Influenza vaccine hub. Further, the next steps for 2010-2011 were 
presented. This initiative has the short term goal of becoming an international training 
centre for egg-based inactivated influenza vaccine production (seasonal and pandemic).  
As a medium term goal, the initiative will also provide access to cell-based influenza 
vaccine production process technology. In 2009-2010, NVI conducted workshops 
on QA and GMP aspects which were attended by 13 participants. In addition,  
three workshops (each of three weeks duration) were conducted on influenza vaccine 
production aspects with 29 participants from developing countries. The workshops 
covered aspects related to process development, documentation, QC assays,  
and preclinical studies. Participants in the training workshop produced an industrial 
scale sized influenza vaccine batch based on viruses grown on 10,000 embryonated 
hen’s eggs. The initiative also met broad interest from DC manufacturers which are not 
part to the WHO technology transfer project, and past workshops attracted staff from  
13 manufacturers from countries such as Argentina, India, Serbia, Egypt, China, Croatia, 
Iran (Islamic Republic of), Kazakhstan, Romania, Thailand and Viet Nam. 

Discussion: Participants applauded NVI’s efforts towards development of a technology 
hub for capacity building of developing countries vaccine manufacturers. 
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3.7.2 Live attenuated Influenza Vaccine Development for Developing 
Countries

Dr Larisa Rudenko presented results of a double blind randomized clinical trial of 
HINI LAIV in adults, elderly and children aged 12-18 years of age. Cumulative data 
of different assays such as HAI, cytokine, IgG, IgA and cytokine tests demonstrated 
that the vaccine was immunogenic, especially in children, and suggest that a single dose 
vaccination with LAIV might be protective in different populations. 

Further development of A17/Mallard/NETHERLANDS/00/95 (H7N3) vaccine  
was presented. A lot of H7N3 LAIV will be produced for preclinical studies 
(immunogenicity and challenge studies in chicken and ferret) and clinical trials. 
Activities related to development of H5 LAIV were also presented. Future plans include 
generation of LAIV reassortants for other potentially pandemic influenza viruses,  
as well as evaluation of correlation of protection for LAIV. 

Discussion: Issues related to dose of vaccine (whether single dose or double dose) and 
correlates of protection were discussed. 



17WHO/IVB/10.10

4.1 Progress of Regulatory Preparedness for Human Influenza Vaccines

Dr Claudia Alfonso presented WHO’s work on regulatory preparedness for human 
influenza vaccines in collaboration with national regulatory authorities in targeted 
Member States. Opportunities for capacity building for influenza vaccine regulation 
were identified in areas of: A) seasonal influenza vaccine licensing and marketing 
authorization, B) lot release, C) evaluation of clinical trial data for regulatory 
registration, and D) post marketing surveillance and monitoring of adverse events 
following immunization. Further, the 2009 influenza pandemic enhanced the visibility of 
influenza vaccines globally and strengthening national regulatory capacity is currently 
recognized as critical to accelerate the supply and introduction of vaccines in future 
pandemics. 

Ways forward to increase the use of influenza vaccine were identified in the 
areas of formulation of seasonal vaccine policy, strengthening of regulatory 
networks, building of national regulatory capacity, enhancing surveillance systems,  
improving communications on vaccine safety and efficacy with the press and the 
health care community. Furthermore, the need to support research and development 
to optimize vaccine virus yields, vaccine production and antigen sparing technologies 
was underlined. 

Discussion: Participants noted with interest WHO’s activities in strengthening NRA 
in developing countries. There were discussions that such efforts should be further 
strengthened as having functional NRAs is critical to ensure the safety and efficacy of 
vaccines. There were also discussions on assessment of GBS risk following pandemic 
H1N1 vaccination. Dr Alfonso indicated that more than 300 million doses had been 
administered globally. While GBS cases have been reported, their rate appeared to be 
similar to that reported with seasonal influenza vaccines. Participants recommended 
that post marketing surveillance activities in developing countries should be 
strengthened. 

4. Thursday, 6 May 2010
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4.2 Influenza vaccine clinical trials capacity building in Viet Nam: PATH 
activities

Dr Bright presented an overview of PATH activities towards influenza vaccine capacity 
building in Viet Nam. Since 1980, PATH has initiated 55 projects in Viet Nam towards 
capacity building, vaccine uptake and other health interventions. PATH has engaged 
both public and private sectors, and works from national to community level to provide 
technical support for health interventions. Several approaches to enhance influenza 
vaccine capacity are in active development in Viet Nam. There is strong support from 
the government of Viet Nam (Ministry of Health, Ministry of Science and Technology) 
and active collaborations with the US Government and WHO. Three established 
manufacturers and one research organization in country are currently pursuing influenza 
vaccine development activities. Dr Bright presented the progress of these organizations 
which include IVAC, VABIOTECH, POLYVAC and Institut Pasteur-Ho Chi Minh 
City. Dr Bright gave an overview of PATH-BARDA agreement on continuing efforts 
in collaboration with the WHO for advancing vaccine production in Viet Nam.  
The PATH-BARDA cooperative agreement aims to ensure production of cGMP-quality 
vaccine and clinical evaluation of vaccines in Viet Nam. 

Discussion: Participants noted with interest the PATH activities and contributions to 
influenza vaccine clinical trials in Viet Nam. 

4.3 The Global Adjuvant Development Initiative

Dr Nicolas Collin presented the Global Adjuvant Development Initiative (GADI), 
recently established by WHO, with the aim of promoting access to adjuvant and 
vaccine formulation know-how for public sector and for developing countries vaccine 
manufacturers. The presentation gave an outline of existing adjuvant systems with 
specific reference to formulations having demonstrated both immunogenicity and safety 
when combined with pandemic influenza vaccines. Notably, oil-in-water emulsions 
allow significant dose sparing effect (5-20 times) when used in pandemic influenza 
vaccines (H5, H7 and H9). These emulsions, formulated with seasonal and pandemic 
H1N1 (2009) influenza vaccines, have been administrated to more than one hundred 
million people including children, making them attractive candidates for adjuvantation 
of pandemic vaccines produced by developing countries vaccine manufacturers. 

Dr Collin also presented the current activities of the Vaccine Formulation Laboratory 
at University of Lausanne, Switzerland, a WHO Collaborating Centre in Immunology 
and Adjuvants. The laboratory acts as a GADI platform for the following activities: 
access to adjuvants for the public sector, training in vaccine formulation, harmonization 
of read-outs, and technology transfer towards developing countries. 

Discussion: There were discussions on adjuvant efficacy and cost of production.  
The members applauded WHO role in planning such an initiative. 
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4.4 WHO-Wellcome Trust meeting on influenza vaccines which induce 
broad spectrum and/or long lasting immune responses

The WHO-Wellcome meeting (9-10 November 2009 in London, United Kingdom) 
focused on i) improvements in existing strategies including live attenuated  
influenza vaccines (LAIV) and adjuvantation of inactivated influenza vaccines,  
ii) developments in upstream antigen production methods, new routes of vaccine 
delivery and administration, and novel approaches based on conserved virus antigens, 
and iii) correlates of immune protection and regulatory issues relevant for future 
approvals of novel influenza vaccines. Dr Palkonyay gave an account of merits of various 
approaches presented at the meeting. Participants at the London meeting recognized 
that currently egg based inactivated influenza vaccine dominates vaccine supply.  
In recent times, technologies such as reverse genetics engineered vaccines, cell culture 
technology, and potent oil in water emulsion adjuvants have shown significant potential. 
Co-expression of multiple antigens in recombinant vaccine candidates and improved 
methods of antigen presentation have shown significant potential in improvement of 
immunogenicity as well. While newer and specific technologies continue to develop, 
national and international licensing requirements should be harmonized through 
international collaboration. Licensure of a universal influenza vaccine would make an 
enormous contribution to epidemic and pandemic preparedness, therefore support 
for the research in this area remains important, even there is no warranty that such a 
universal vaccine is achievable. 

Discussion: Participants noted that newer technology platforms have shown some 
potential in “antigen sparing”, and that research on newer technologies should remain 
an important component of GAP. 
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4.5 Influenza Production Capacity: BARDA

The Biomedical Advanced Research Development Authority (BARDA) is supporting 
international efforts for strengthening pandemic influenza preparedness and response 
capabilities. Dr Michael Perdue presented BARDA’s influenza related activities which 
are aiming i) to reduce risks of influenza epidemics globally (with this objective BARDA 
has initiated a partnership with WHO and initial bilateral funding of VABIOTECH, 
Viet Nam), ii) to promote investment and establish partnerships to develop and sustain 
influenza vaccine manufacturing capability and pandemic readiness (HHS-BARDA is 
participating with WHO and members of the WHO Technical Advisory Group in site 
visits to the WHO-funded manufacturers in Thailand, Viet Nam, Mexico, Indonesia, 
Romania, Egypt, Serbia and India, iii) to help the development of sustainable influenza 
vaccine production capacity worldwide through leveraging HHS/BARDA’s unique 
resources. Under this objective, BARDA engaged industry by organizing site visits and 
regular conferences with WHO and PATH. BARDA is also supporting NIAID and 
CDC efforts in developing diagnostic kits such as rapid test to detect influenza A and 
B antigens, and to distinguish in a rapid manner H1, H3 and H5 influenza A subtypes. 
Proposed activities in 2010 include continued support to WHO cooperative agreement, 
funding for advanced training in bio-manufacturing, funding for adjuvant development 
and technology transfer, and additional funding for diagnostics projects. 

Discussion: There were queries on BARDA plans for support of newer technologies.  
Dr Perdue with other BARDA representatives responded that presently most of 
potential newer technologies are at pre-clinical stages and therefore might be difficult 
to transfer at this early stage of development. 

4.6 Presentations of other potentially interested manufacturers

4.6.1 Bio Vac, South Africa

Dr Patrick Tipoo presented an overview of the company with specific reference  
to its product portfolio and capacities. BioVac has strong interest in seasonal and 
pandemic influenza vaccine and is targeting a 2 million doses market in the African 
region. BioVac expects WHO support in form of seed grants for lab scale technology 
transfer and training. 

4.6.2 Research Institute for Biological Safety Problems, Almaty - Kazakhstan 

Dr Saule Burkitbayeva presented an overview of the company and its plans to undertake 
trivalent LAIV production for intranasal immunization. This development will be a 
collaborative effort between the National Centre of Biotechnology, Kazakhstan and 
the Russian State Virology and Biotechnology Scientific Center “Vector”. 
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4.6.3 National Center of Biotechnology, Astana - Kazakhstan 

Dr Berik Khairullin presented an overview of the company and of its work towards 
the development of potential pandemic vaccines. The institute has significant expertise 
in development of Avian Influenza vaccines for veterinary use. In 2008 and 2009  
the company has produced more than 7 million doses veterinary vaccine per year.  
In 2008-2010, the institute also undertook development of A(H5N1) vaccines for 
public health use. Further, A(HIN1) vaccine development was also undertaken in 
2010. Results of preclinical testing have demonstrated the safety and immunogenicity 
of Kazfluvac® A/H5N1 and Refluvac® A/H1N1 inactivated vaccines. These vaccines 
are whole virion alum adjuvanted formulations and presently in Phase 1 clinical trials 
in healthy adults. 

4.6.4 Institut Pasteur, Senegal

Dr Ronald Perraut presented the profile of the company including its facilities, 
experience and expertise with egg-based Yellow Fever Vaccine. The company looks 
for support to extend its expertise in Yellow Fever Vaccine to embryonated hen’s  
egg-based influenza vaccines. 

4.7 General discussion

WHO GAP-inspired technology transfer programme initiative is anticipated to •	
increase production capacity in developing countries by 2015, which will have a 
significant impact on pandemic preparedness in the developing world. 

Demand for seasonal influenza vaccine will be crucial for the sustainability of •	
both old and new production capacity. 

Technology hubs such as NVI and initiatives such as GADI will be important •	
for capacity building of developing country vaccine manufacturers. 

Strengthening of National Regulatory Authorities should be continued and •	
extended to all countries intending to initiate vaccine production. 

Research and development of newer technologies should be encouraged. •	

There is an urgent need to strengthen global communications on the benefits of •	
influenza vaccination. 

The Chair thanked all the speakers and participants for their contribution to an 
informative meeting. Dr Kieny also thanked everyone for their participation and 
informed them that WHO is looking for new financing options in support of global 
influenza vaccine production capacity building.
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