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SESSION 1. INTRODUCTION AND UPDATES 

 
The Ninth Meeting of International Partners on Prospects for Influenza Vaccine Technology Transfer 

to Developing Country Vaccine Manufacturers was held on 17 November 2016 in Geneva, 
Switzerland. The meeting was chaired by Dr James Robertson. The programme and list of participants 
are provided in Annex 1 and 2; the presentations are available on the World Health Organization 
(WHO) website (www.who.int/phi/Previous_Partners_Mtg/en/). 
 

Opening: taking stock of the tech transfer programme, successes and challenges, and lessons 

learnt 

Marie-Paule Kieny, WHO Assistant Director-General for Health Systems and Innovation, extended a 
warm welcome to all participants.  She commented on the considerable progress made at the grantee 
manufacturers and thanked partners for their support.   As a result of this programme more than 
1 billion doses will be added to global pandemic production capacity by 2018. She stressed the 
important work ahead in consolidating and sustaining the progress made to date.   
 

Take home messages from the GAP III meeting  and discussion 

Bruce Gellin, Chair of the final WHO consultation on the Global Action Plan (15-
16 November 2016), noted that much progress had been made towards achieving the GAP objectives, 
and a significant proportion of those advances had been aided by the establishment of  influenza 
vaccine manufacturing in developing countries with the help of technology transfer.   
 
The GAP target to increase global production capacity to 10 billion doses of pandemic influenza 
vaccine had yet to be met. While GAP had concluded, it was hoped and intended that efforts to 
support vaccine production in developing countries would continue.   
 
Challenges include sustaining seasonal influenza vaccine demand for the current level of production 
capacity to be maintained and expanded.  Demand for seasonal vaccines has “slowed down” in some 
regions over the past few years, and participants at the GAP consultation had spent extensive time 
discussing why that had occurred and questioning the dogma on which pandemic vaccine 
preparedness  efforts have been based.  Currently, there are limited tools and resources with which to 
respond to a pandemic.  There is a pressing need for novel and improved influenza vaccines-  and a 
pressing challenge is to carry out major R&D to develop next-generation vaccines....  
 

SESSION 2: PRESENTATIONS BY MANUFACTURERS WITH PRODUCTS IN 

RESEARCH/CLINICAL STUDIES 

BCHT (China) 

Jinchang Wu provided an overview of the influenza vaccine development at BCHT, China. Major 
milestones included the transfer of the Russian LAIV technology from the Institute of Experimental 
Medicine and WHO in 2012; Investigational New Drug (IND) application filing in September 2013; 
IND approval in August 2015; and clinical trials for a trivalent LAIV vaccine beginning in March of 
this year.  Phase I and phase II trials have been concluded and a phase III trial is underway.   Earlier 
studies to evaluate safety and efficacy showed robust immune responses to a single vaccination in 
ferrets.  BCHT intends to reach registration by 2018-2019 and to obtain WHO prequalification as 
soon as possible so as to gain access to international markets.   
 
The phase III trial will enrol 9 000 healthy children and adolescents aged 3 to 17 to assess safety, 
efficacy and immunogenicity of one dose of the vaccine in.  Final results are expected towards the end 
of 2017. 
 
BCHT has a new state-of-the-art plant under construction which will include an LAIV facility with a 
capacity of 70 000 eggs per day.   
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Butantan (Brazil) 

Ricardo Oliveira  reported that the Brazilian Regulatory Agency had required Butantan to perform a 
prospective study to evaluate the safety and immunogenicity of its seasonal influenza vaccines from 
2013 to 2015 as a post-licensing requirement.   The study population consisted of 169 healthy adults 
(men and non-pregnant women) and 130 elderly (over age 60).  The results showed that the seasonal 
vaccines were safe and immunogenic for both groups. 
 
Products currently in research include an adjuvanted split virus H7N9 vaccine.  Support is being 
provided by the US Biomedical Advanced Research Development Authority (BARDA), the 
Infectious Disease Research Institute (IDRI) and WHO.  Preclinical tests were carried out in ferrets 
and three industrial batches were subsequently produced.  Formulation and filling is anticipated in 
2017.     
 
Butantan is also developing a quadrivalent vaccine which they plan to test in clinical trials in 2017 
depending on demand from Ministry of Health. 
 

GPO (Thailand) 

Ponthip Wirachwong  reported that GPO, a state enterprise, has the long-term goal of establishing and 
sustaining the capacity to manufacture up to 10 million doses of WHO prequalified seasonal 
inactivated influenza vaccine (IIV), which could be converted to produce 60 million doses of 
pandemic vaccine (IIV and LAIV); and of supporting national and regional influenza pandemic 
preparedness through contributing to stockpiles of pre-pandemic vaccine. 
 
A recent phase I/II study evaluated the safety, efficacy, and immunogenicity of GPO’s seasonal TIV 
in healthy adults.   The results indicated that the vaccine is safe and immunogenic.  A clinical phase 
III trial is in preparation.  Target groups for the vaccine are pregnant women, people with chronic 
diseases, and healthcare personnel. 
 
A new manufacturing plant for vaccine production is currently being built and is expected to begin 
producing  commercial vaccines in 2020. 
 
The establishment and sustainability of influenza vaccine production in Thailand is taking place under 
favourable conditions including:  Government support of US$ 42 million for the industrial-scale 
manufacturing plant; a supportive policy environment and supportive national healthcare system; and 
an annual market for seasonal influenza vaccine of 3.5 million doses.  Among the challenges facing 
the company are the need for a guaranteed supply of Specific Pathogen Free (SPF),the supply of 
vaccine quality eggs and further technical development to strengthen R&D and production 
capabilities.  Assistance is needed, for example, in transferring from pilot to industrial production. 
 

Serum Institute of India (India) 

Suresh Jadhav presented SII’s experience in  the development of their influenza vaccine programme.  
Challenges in early development included the sourcing of eggs and vaccine viruses, the development 
and optimization of manufacturing processes, and pre-clinical studies. SII had explored both IIV and 
LAIV during the H1N1pdm09 pandemic before selecting LAIV for further development. During the 
H1N1 pandemic they licensed both an IIV and LAIV.  Their H1N1 LAIV was WHO prequalified in 
November 2012.   In 2014 they licensed their seasonal trivalent LAIV and received WHO 
prequalification in September 2015. 
Post-licensure clinical trials of their seasonal LAIV have included completed efficacy studies in 
Bangladesh and Senegal, an ongoing efficacy study in Delhi, India, and an ongoing immunogenicity 
and safety trial in Gambia.  Results to date indicate that the vaccine is safe and effective. 
New influenza vaccines under development include a liquid egg-based trivalent seasonal vaccine; a 
liquid egg-based quadrivalent seasonal vaccine; and a liquid cell-culture-based quadrivalent seasonal 
vaccine. The use of  cell-culture production would overcome the issue of sourcing eggs. 
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Sustainability has become a major concern for influenza vaccine manufacture by SII.  Demand for the 
H1N1 LAIV had been high during the H1N1 pandemic but then significantly declined resulting in SII 
destroying 6 million doses of unused vaccine. Money has been lost, which has had to be compensated 
for by sales of other products.  Without a market, it is not clear if production can be sustained, and it 
would help to have the government contribute some funding to keep factories online and operating.   
 

Torlak (Serbia) 

Svetlana Filipovic Vignjevic presented Torlak’s progress in influenza vaccine development. Torlak 
has developed a split inactivated trivalent influenza vaccine.  Phase I clinical trials were conducted in 
2016. The vaccine was found to be safe, well-tolerated, and immunogenic.  The phase III trial would 
start this month and a license will be requested in 2017. The vaccine will be used first among the 
elderly and later expanded to other high-risk groups. 
 
The long-term aim is to produce 200 000 doses annually to meet the demand within Serbia.  At full 
scale production, the facility could produce 1.4 million doses of TIV, which would translate to 
4.2 million doses of a monovalent pandemic vaccine.  With the addition of an adjuvant this capacity 
could be further increased. 
 
Torlak plans to initiate nonclinical studies of an adjuvanted split pandemic vaccine in 2017.  
 

IVAC (Vietnam) 

Le Kim Hoa presented the influenza vaccine development at IVAC. Since joining the project in 2007, 
IVAC has built a GMP-certified influenza vaccine manufacturing plant as well as a chicken farm, and 
has established a process for the production of whole killed monovalent vaccines and split inactivated 
seasonal vaccine.   
They have completed phase I and II clinical studies for an A/H5N1 vaccine, with a phase III to 
commence shortly.   
 
A phase I clinical trial of a split seasonal vaccine has been conducted with good preliminary results, 
and phase II/III clinical trials are expected to commence in early 2017. 
 

 

SESSION 3. CONTINUING SUPPORT TO MANUFACTURERS  

International proficiency study of the single radial immune diffusion test (SRID) for 

manufacturers and regulators from developing countries  

Laszlo Palkonyay provided an update on the study which aims to assess the effectiveness of hands-on 
WHO training workshops carried out under GAP in the field of quality control for inactivated 
seasonal influenza vaccines produced since 2008.  Since 2012 WHO, supported by the US FDA, has 
been supporting capacity of developing country national regulatory agencies and national control 
laboratories to regulate vaccines with an emphasis and focus on influenza through providing training. 
The proficiency study is due to commence in 2016 with test antigens, reagents, and the study protocol 
to be distributed to participants.  
 
Tests will be performed at the participants’ laboratories and at the National Institute for Biological 
Standards and Control, and the report will be published. 
 

Continuation of Chemistry Manufacturing and Control (CMC) and clinical trial support (PATH) 

Francesco Berlanda Scorza outlined the support that PATH had provided, with financial support from 
BARDA, to manufacturers in the GAP initiative, related to CMC, clinical trials, pharmacovigilance 
and regulatory functions. 
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Among these efforts were support to IVAC in designing clinical trials for split inactivated trivalent 
influenza vaccine and for whole virion inactivated A/H5N1 monovalent pandemic vaccine as well as 
pharmacovigilance support; support to Torlak with clinical activities related to seasonal vaccine 
development; support to VABIOTECH with MDCK cell line characterization and process 
development; cooperation with SIIL on MDCK cells  (including commercial licensure and cell 
characterization), and liquid formulation development for the final product, a cell-culture-based 
quadrivalent LAIV; collaboration with Butantan on CMC and other activities, including process 
validation and manufacturing of TIV seasonal vaccine, pharmacovigilance support and assistance in 
prequalification submission; and support to BCHT on downstream activities such as process and yield 
optimization and formulation, and on a clinical development plan and on preparation of a new 
manufacturing facility. 
 

BARDA presentation – international programme  

Julie Schafer reminded participants that as the international technology-transfer programme and GAP 
concludes, the gains made over the past decade must be sustained in the face of serious challenges. It 
is necessary for all involved to deal with the difficult issues of creating and sustaining demand for 
influenza vaccines; and that further effort is needed in encouraging and working with government 
programmes, keeping in mind the sometimes convoluted relationships between governments and 
private markets.  It also is important to see what recommendations for the future come out of the 
conclusion of GAP.  Enormous progress had been achieved over the decade-long international 
technology transfer partnership effort, and that outcome illustrated a core BARDA belief that money 
alone is not enough; what companies and countries need is sustained cooperative effort and 
international teamwork. 
 

Future technical support to vaccine manufacturers (influenza and beyond)  

Martin Friede noted that more than US$ 50 million had been provided to manufactures in the 
programme, which given the enormity of the undertaking, wasn’t a great deal of money. The fact that 
WHO supported these programmes encouraged Governments to provide domestic support for 
influenza vaccine development and production.  As the decade-long international partnership project 
now came to a close, WHO will continue to provide expert advice and information.   
 
The sustainability challenges facing developing country vaccine manufacturers will require steps to 
capitalize on the know-how, technology, expertise and facilities that now exist to augment incomes 
from vaccine production with other products such as biotherapeutics.  Manufacturers should study 
local and regional markets and needs to see what opportunities are present.  They may be able to use 
their infrastructure and filling lines for goods other than vaccines; they may be able to manufacture 
veterinary vaccines along with human vaccines; and they may be able to hire themselves out to 
conduct clinical trials for other potential medications.  Although most producers came into the field 
for public health reasons, the bottom line is money, and it is important to be thinking of marketing in 
other areas.  Developing-country manufacturers have accomplished the hard work of building up their 
factories and attaining the needed expertise; now it is up to them to find ways to retain their capacities 
for producing influenza vaccines. Martin Friede acknowledged the fundamental role of all of the 
partners who had contributed financially and technically to the success of the programme.  
 

Conclusion 

The Chair of the meeting, James Roberston, noted that the enthusiasm and dedication shown during 
the many technology-transfer projects had been admirable and it is clear that there is a continuing 
desire to make good vaccines.  GAP itself may be closing, but – in whatever form develops – the 
family of vaccine developers and manufacturers will go on. 
 
 



8th Meeting with International Partners on Prospects for Influenza Vaccine Technology Transfer to Developing Country Vaccine Manufacturers 

    5 

 

ANNEX 1: PROGRAMME 

Chair: Dr James Robertson 

 

SESSION 1: INTRODUCTION 

 
9:00 – 9:30 Opening: taking stock of the tech transfer programme, successes and challenges, and 

lessons learnt (Dr Marie-Paule Kieny) 
 Take home messages from the GAP III meeting  and discussion (Dr Bruce Gellin) 
 
 

SESSION 2: PRESENTATIONS FROM MANUFACTURERS WITH PRODUCTS IN 

RESEARCH/CLINICAL STUDIES 

 
9:30 – 10:30 BCHT (Dr Jinchang Wu) 
 Butantan (Dr Ricardo das Neves Oliveira) 
 GPO (Dr Ponthip Wirachong) 
11:00 – 12:00 IVAC (Dr Le Kim Hoa) 
 SII (Dr Suresh Jadhav) 
 Torlak (Dr Svetlana Filipovic-Vignjevic) 
 
 

SESSION 3: CONTINUED SUPPORT TO MANUFACTURERS 

 
13:00 – 13:55 International proficiency study of the SRD test for manufacturers and regulators from 

developing countries (Dr Laszlo Palkonyay) 
 PATH presentation – continuation of CMC and clinical trials support  

(Dr Francesco Berlanda Scorza) 
BARDA presentation – international programme (Ms Julie Schafer) 
Future technical support to vaccine manufacturers (influenza and beyond) 
(Dr Martin Friede) 

13:55 – 14:30  Wrap-up 
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